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Kodak thermal dye transfer printers 
turn what was in your mind’s eye into 
exceptional color prints and overheads. 
Beyond what was on the screen, 
beyond what you thought possible. 


At last, there are brilliant continuous 
tone color prints from digital sources 

that realize,on Kodak Ektatherm media, 
what you've only seen in your mind’s 
eye. The Kodak XL7700 digital contin- 
uous tone printer, with 2048x2048 pixel 
resolution, produces 82x11" and 11x11" 
color and black-and-white prints with 
more information than a full-screen 
24-bit CRT! Overhead transparencies 
that make audiences sit up and take 
notice. Prints with quality and reality 
you won't believe until you see one 

for yourself. MacUser magazine saw it 
and thought it deserved an “Eddy”! 

Or, for 4x5.2" color and black- 
and-white prints from digital and video 
_ sources, see the Kodak $V6510 color 
___ video printer. For details, and the name 

of a reseller or service bureau near you, 
call 1 800 445-6325, Ext.1OW In Canada, 
call 1 800 465-6325, Ext.35505. 


SEE WHAT 
YOU THINK. 


CIRCLE 1 ON INFORMATION CARD 


CorelDRAW is the world’s leading graphics software, used in over 40 countries by over 200,000 people. To encourage 
the sharing of ideas between our international community of enthusiasts, Corel Systems Corp. has organized this 
$1,000,000 World Design Contest, open to all registered CorelDRAW users around the globe! 


Enter and be awarded an outstanding prize package worth $300! 
(Entries must meet minimum qualifying standards.) 


@ Prize package: CD-ROM of CorelDRAW’s ArtShow ‘91; 
Corel coffee mug; mouse pad; key ring. 


@ Worldwide media exposure! Your entry is recorded 
on CD-ROM and distributed around the globe! 


@ You automatically become a member of the Corel Creative Club. 
You receive a club newsletter showing monthly entries and a club pin. 


Every month you can enter and win in each of nine categories (from 
Sept. ‘91 to April 92). All first place winners are automatically 
entered into the Annual World Contest. 


@ Corel CD-ROM package: a high speed CD-ROM drive; 
CorelDRIVER PC Interface Kit; CorelDRAW on CD-ROM including 
thousands of dollars worth of extra clipart images. 


Round trip paid to Ottawa, Canada, for the Gala Awards Night. 


9 Bonus Prizes 
Graphics Vantage Windows 
accelerator board from ATI. 


@ Ventura Publisher for Windows 3.0 


@ PerFORM PRO for Windows 3.0 by Delrina Technology Inc. 


All first place monthly contest winners in each of the nine 
categories are eligible to win these fabulous prize packages: 


@ Contest Trophy; Complete PC System — 


SYSTEM: " Preferred 433 "486 PC System and 
new generation video card 
from CSS Laboratories; 


MONITOR: Color VGA monitor from 
AAMAZING Technologies ; 


LASER PRINTER; 
HARD DRIVE: 200 Mb 


@ Contest Plaque; Software Library Fs 
Graphics ULTRA Windows accelerator board 
from ATI 


@ Contest Plaque; Software Library. 


@ Software Library. 


The best overall entry of the 9 Grand Prize winners in 
the Annual World Contest wins a 1 kilogram GOLD BAR! 


* ALL DOLLAR AMOUNTS IN U.S. FUNDS. COREL RESERVES THE RIGHT TO MODIFY CATEGORIES. 


CATEGORIES 


(B /W or COLOR) 


1. Desktop Publishing & Presentations: 
ads, brochures, flyers, reports, forms, charts, graphs, 
newsletters, menus, posters, etc. either using CorelDRAW 
alone or with other popular software packages. These include: 
PageMaker, Ventura, WordPerfect, Word, Ami Pro, 
PowerPoint, Persuasion, Hollywood, Harvard Graphics, 
Freelance, PerFORM PRO, Excel, AutoCAD. 


2. Logos: corporate |.D., symbols, headlines, logotypes. 


3. Technical Drawings: maps, architectural drawings, 
industrial designs, medical illustrations. 


4.People, Plants, Animals 
5, Landmarks, Travel 


6. Business, Technology, Transportation 
7.Holidays, Thematic Events, Sports 


8. Photos / Bitmap applications: prizes awarded for 
the best use of imported scanned photos with CorelDRAW. 
(Any photos used must be the property of the entrant and 
be included with the entry in 35mm format.) 


9. Miscellaneous: t-shirts, signage, album and 
book covers, merchandising products, awards, certificates, 
greeting cards, invitations, cartoons, packaging, etc. 


CORELDKAW/ 


CORE DAZ | 


W 


CALL US TODAY FOR ENTRY FORMS! 


TEL: (613)728-8200 ext. 1609 
FAX: (613)728-2891 


ect Ventura Software AAMAZING 


HOW TO GET IT RIGHT 
THE FIRST TIME, EVERY TIME. 


There are a number of advantages inherent in 
doing it right the first time. Synergy’s ColorWriter™ 
400 series electrostatic plotting systems produce full 
color output in one pass. 

Imagine getting your plot as much as four times 
faster, with better registration and more consistent 
color the first time out. And with fewer moving parts, 
the 36” wide format, 400 dpi ColorWriter is not only 
faster and more accurate, it’s more reliable. 

With ove connection, and no special hardware 
or software, the ColorWriter 400 series performs as 
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an Ethernet® node on your network. Its built-in Sun 
SPARCengine™ lets you process and plot several 
data formats simultaneously, including HP-GL/2™ 
CalComp Versatec VRE™ PostScript? ESRI; ZEH, 
AutoCAD”™ and raster. 

It made sense to us to build it right the first time, 
so you can get it right the first time. If that makes sense 


to you, we should talk. Call us at 800-926-0968. 


COMPUTER GRAPHICS CORPORATIO 


© 1991, Synergy Computer Graphics Corporation, 2945 Oakmead Village Court, Santa Clara, CA 95051. Phone: 408-988-3088 FAX: 408-988-2280. ColorWriter is a trademark of Synergy. 
All other trademarks and registered trademarks belong to their respective holders. Plot courtesy of the Geological Survey of Canada. 


COMPUTER 
GRAPHICS 


WORLD 


11 


17 


67 


73 


95 


104 


105 


108 


53 


FRONT END 
Wimpy Interfaces 


NEWS 
News in Brief 


PRODUCT SPOTLIGHT 


Playing with 
Post-Production 


| 25 INDUSTRY 


Coming of Age 


64 PORTFOLIO 


Computer Laboratory 


Horrors 


AEC 
Measuring AEC/CAD 
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Slide Scan Shakeup 
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OUTPUT 
The Next Revolution 
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FOCUS: Trends in Mapping 


Cruise Control 

Dynamic segmentation, 
a new tool incorporated in 
some of today’s major Geo- 
graphic Information Systems, 
promises to dramatically 
change the way in which 
transportation officials ana- 


lyze and maintain linear data. 
By Audrey V. Doyle 


Educating Our Engineers 

Some people feel com- 
puters should play a central 
role in mechanical engineer- 
ing education, while others 
feel they should be taught 
only as a tool. What role 
should the computer play in 
the engineering curricula of 
US colleges and universities? 
By Stephen Porter gg 


COVER: Char Davies 

created “Stream,” from her 
award-winning series “Interior 
| Bodies,” using 3D animation 

i software by Softlmage, the 

| Montreal firm of which she is 
vice president and director of 
visual research. Film recording 
courtesy of GW Hannaway and 
Assoc. (Boulder, CO). For more, 
see p. 38. 


Painting in 3D 

Artists today use 3D 
modeling and animation soft- 
ware in numerous commercial 
projects. But those who use it to 
create their personal work 
seem to be achieving the most 
fascinating results. 
By Barbara Robertson 


Terminator 2: A Film 
Effects Revolution 
The successful use of highly 
sophisticated computer graphics 
techniques in the making of 
the blockbuster film Terminator 
2 may change the role of com- 
puter graphics technology in 
Hollywood from bit player to 
star status. 
By Peter Sgrensen 


Dont settle for graphics 


Read the writing on the wall. You don’t want to performance that will really help you make your mark. 
compromise your image with graphics that don’t paint For instance, the Gt4x graphics subsystem can draw 
the best picture. With IBM’s new line of graphic 800,000 2D and 3D vectors and 80,000 Lighted 


adapters, you don’t have to. 
IBM has unveiled 
new levels of price/per- 
formance for fast 2D and 
3D solids graphics appli- 
cations. And the faster 
you can visualize data, 
the faster you can get your 
ideas across. Within the 
RISC System/6000™ 
family of POW ERstations, 


you can get graphics 


Gouraud-shaded triangles per second, and 
gives you up to 16.7 million colors to work 
with to really showcase projects such as 
solids designs and scientific visualization. 
When you really want to display your 


vision, theres the POW Eades asi GTO 


Lighted 3D 
Gouraud-shaded 120K 
triangles/Second 


IBM and AIX are registered trademarks and RISC System/6000 and graPHIGS are trademarks of International Business Machines Corporation. SPECmark is a trademark of Standard 
Performance Evaluation Corporation. X Windows Systems is a trademark of Massachusetts Institute of Technology. GL is a trademark of Silicon Graphics Inc. Motif is a trademark of 
The Open Software Foundation, Inc. UNIX is a registered trademark of UNIX System Laboratories, Inc. HAGAR THE HORRIBLE Character(s) ©1991 King Features Syndicate, Inc. 
©1991 IBM Corp. 


that dont do you justice. 


ONLY 
HORUS 


subsystem which produces 
almost a million 3D vectors 
and 120,000 Gouraud- 
shaded triangles per second, 
for fast, realistic shading 
effects. 

And for those who 
need 2D graphics, for things like electrical design, 
theres the Gt3 that delivers 650,000 2D vectors per 
second in up to 256 striking colors. Best of all, GTO, 
Gt4. and Gt4x clearly lead the way on all APIs includ- 
ing X Windows Systems; GLY graPHIGS™ and Motif™ 

These impressive graphics are all part of the 


family portrait of RISC System/6000 


POW ERstations and POW ERservers— For the Power Seeker 


VEV Ll? HAVC 


offering performance ranging from 9 to 25 MFLOPS 
and from 33 to 72 SPECmarks™ and AIX$ IBMs en- 
hanced version of UNIX° The brains behind the beauty. 
Don’t accept a primitive picture, when you can 
have the picture of perfection. So, find out how RISC 
System/6000 graphics can do 
your masterpiece justice. Get 
in touch with your IBM 
marketing representative or 
Business Partner. For liter- 
ature, call 1 800 IBM-6676, | 
ext. 828, And paint your w Gey 


RISC 
S 


own picture. 
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Wimpy Interfaces 


hen trying to picture the next generation of user interfaces, some of 
us may have fantastic visions dancing in our heads. We might 
imagine that, while working in any number of on-screen or virtual desk- 
top environments, all we’ll need to do is speak or perhaps just gesture to 
our computers in a certain way, and a cadre of electronic agents and 
helpers will do our bidding. Our every wish will be their command. 


Such dreams, however, remain distant goals. In fact, while personal com- 
puter capabilities have grown far beyond most expectations during the 
past decade, the evolution of interface technology has all but stalled. 
Instead of concentrating on the implementation of new interface mod- 
els—which may include new metaphors as well as voice input and other 
emerging technologies—for the most part vendors have chosen to copy 
the familiar desktop, or WIMP (windows, icons, mouse, and pointing), 
metaphor first introduced by Xerox Palo Alto Research Center (PARC) 
in 1973 and popularized by the Macintosh in 1984. Since then, the desk- 
top metaphor has proliferated. In fact, a dozen major suppliers now offer 
versions that exhibit only minor differences. 


Clearly, the hope of these suppliers has been to reach the computer- 
phobic masses. Ironically, despite such rallying around this standard 
style of computing, the penetration of computers into most professions is 
still minuscule. Indeed, at a recent closed-door industry roundtable, dur- 
ing which we invited 10 leading computer graphics visionaries to fore- 
cast the future, the item identified as the main obstacle to greater accep- 
tance was that computers continue to be far too difficult to use for even 
the most technically sophisticated professionals. 


For example, the director of a national lab lamented that the scientific 
research community is largely computer illiterate and that the number 
of researchers using computer graphics technology is “vanishingly small 
compared to the population that’s out there.” Echoing that sentiment, 
the chairman of a scientific visualization software firm that addresses 
the ease-of-use issue for mainstream scientists and engineers replied 
that unless the “mean time to first results is less than about 30 to 45 
minutes, it’s all rocket science to most of these users.” 


Of course, some technologies necessary for the next generation user in- 
terface will require further development. But many are already avail- 
able. For example, Xerox PARC recently announced the Information 
Visualizer, an experimental interface that adds 3D graphics and anima- 
tion to its also recently developed concepts of on-screen rooms, walls, and 
trees of information. Those vendors who choose to ignore such develop- 
ments and instead devote their attention to existing interfaces—to com- 
pete for the approximately 10 percent of all potential users already com- 
fortable with the shortcomings of the desktop metaphor—are missing the 
larger picture, not to mention the larger audience. 


FAS bh Paul 


Phil LoPiccolo 
Editor 
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_INTRODUCING MANNEQUIN... .DRAWING 
& DESIGN ON A MorRE HUMAN SCALE. 


Most designs are for people. But most 


drawing and design programs don't let you see 


‘a 


how designs work with people. 


find 


Until now. Introducing Mannequin," a 


ee 


ay my : Tr i 7 revolutionary new software program that 


SS 


actually lets you put people in your designs 


‘fs 
iV 


ia 
PS 


and drawings. 
Using extensive ergonomic data, advanced 
: cD< : technology and graphics, Mannequin lets you 


er, y4 develop moving, fully dimensional 3D human 
ea rend ae 
SAN e likenesses that can see, walk, bend, and 
Ad LA Ae grasp objects. 


—— A= With Mannequin, you can have people 


RIS \} We. o walk through your buildings. Work in your 
Vee & factory. Use your product. You can even see 


what a person would see from any point in an 


environment! 


The result — you can produce better 


em 


presentations and designs because they take 


ene) = Be ih m =the people who use them into account. 


Mannequin works with AutoCAD; Generic 
CADD; and most other PC CAD packages, as 


well as with most popular graphics programs, 


es i j= suchas Micrografx® Designer,” Corel Draw; 
PC Paintbrush; Harvard Graphics; and Aldus 


Pagemaker:’ 


To find out more, or for the name of 
your Mannequin dealer, call us toll-free at 
1-800-437-4441. 


And add a human touch to your designs. 


HUMANCAD 


te 1800 Walt Whitman Road 


pcre 


— ef Melville, New York 11747 
: Tel: 516-752-3568 
Fax: 516-752-3507 


Image created by Gary Yost. Mannequin was exported via DX 


¢ Copyright 1991, Biomechanics Corporation of America. All rights reseed. Mawtedtin's a préduct and 
of Biomechanics Corporation of America. All other company and prod 
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Ask for genuine Intel 
or who knows what yo 


If you need a math or something you may know nothing about? Because 
coprocessor to speed your if you don’t specify Intel, that’s basically what you’re 
) power applications, ask getting — a big question mark. With Intel, however, 
yourself this question: Which would there’s simply no question. You're getting quality. 
you rather have sitting next to your That’s because Intel has the longest track record 
Intel microprocessor — an Intel Math CoProcessor with math coprocessors. In fact, we’ve manufactured 


©1991 Intel Corporation. i287, i386, i387, i487 and the SX logo are trademarks of Intel Corporation. 


f Sat Becuy egies eiamnedios “aienennens eauionvicn woveneg enroute BOR 


ath CoProcessors 
Il have to count on. 


and sold millions more than all the others combined. 
And we've tested every one of them with the most 
exhaustive battery of tests in the industry. All to assure 
you absolute reliability. 

So ask for Intel Math CoProcessors. Or there’s no 
calculating what you’ll end up with. 


For a free information packet, including our new 
low prices, call (800)538-3373 


intel. 


The Computer Inside: 
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INTRODUCING 
MEDALLION. ES 


est processing and highest quality graphics CAD 


(] ASSIC CAD PERFORM ANCE. system available. At a price you wont believe. 


AST®and CalComp, two of the most respected 


PRICED TO M AKE HISTORY. names in the computer industry, have joined forces 


to offer a fully integrated PC-based hardware solu- 
tion for CAD. The first-of-its-kind Medallion CAD 
Series includes a powerful 486/33 platform with a 
high resolution, 20” color monitor, graphics con- 
troller, digitizer with 16-button cur- 
STEN sor, and customized AutoCAD® 
MEDALLION driver. List prices for similar con- 
=7 figurations could cost you well over 
$13,000. All that’s needed is your 


application software. In fact, Autodesk 


has already given the system a stamp of approval 
saying, “Medallion is great news for CAD users — 
the system has been designed and optimized for 
our products.” 

And once you're up and running, we'll 
be there to support you. If you have a question, 
there’s a single source for technical support. If serv- 
ice is required, well support you through our highly- 
acclaimed AST Authorized Service Centers. 


Medallion CAD Series 


AST Medallion Computer i486, 33 MHz processor 


CalComp DrawingCard™ 1280 x 1024 resolution, plus 
Graphics Controller custom AutoCAD Icon 
Interface 


CalComp DrawingCard High resolution, multi-sync 
Monitor 20” color monitor 


CalComp DrawingBoard™ II] 12” x 12” small format with 
Digitizer Tablet 16-button cursor 


Custom AutoCAD template 
and DrawingManager™ file 
utility 


So whether you need a CAD system for 
mechanical engineering, architectural engineer- 
ing and construction or mapping, the Medallion 
CAD Series delivers top performance. 

Medallion. History-making CAD per- 
formance at an unbelievable price. For more in- 
formation on the Medallion CAD Series, call 
1-800-876-4AST. 


AS! =rCalComp 


COMPUTER A Lockheed Company 


AST and AST logo are registered trademarks and Medallion is a trademark of AST Research, Inc. 
DrawingCard, DrawingBoard and DrawingManager are trademarks of CalComp, Inc. AutoCAD isa registered 
trademark of Autodesk. Copyright © 1991 AST Research, Inc. All rights reserved. 
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News in Brief 


Citing several advantages to separating its software business from its 
Stardent Spins Off hardware business, Stardent Computer (Concord, MA) has announced its 

intention to spin off a new company tentatively called AVS 
Software Company Incorporated. The new company will take on the responsibility of 
developing and marketing Stardent’s AVS (Application Visualization 
System) software, while Stardent will continue to sell its line of 
workstations, servers, and graphics supercomputers. Stardent also will 
continue to market the AVS software as part of system sales. However, 
AVS Inc. will market the software on other hardware platforms. 
According to Stardent, the company’s strategy will remain unchanged by 
the formation of the new company. 

Among other things, Stardent officials say they formed the new 
company out of the belief that it will be able to grow the sales of AVS 
software into existing markets faster, and it will be able to focus on 
other market opportunities in the PC and commercial worlds that 
Stardent has not yet been able to explore. In addition, officials say the 
new company may be able to attract additional financing that would be 
unavailable if it remained as a part of Stardent. The new company will 
be staffed with approximately 25 employees initially, all of whom will 
transfer from Stardent. Stardent CEO William Poduska will serve as 
the new company’s chairman temporarily while the search for a 
permanent president is conducted. 


An international committee of 13 companies and organizations is 
Promoting a New working to develop plans for creating a consortium that will be 

: responsible for promoting acceptance of a new image processing 
Imaging Standard standard currently being developed by the International Standards 
Organization (ISO). The proposed standard, called the Image 
Processing and Interchange (IPI) standard, is designed to facilitate 
application portability and image file interchange across hardware 
platforms. Among other things, the goals of the new consortium will be 
to educate users and developers about the standard; design, develop, 
test, and disseminate a sample implementation of the standard after it 
reaches the ISO committee draft stage in the spring of 1992; and 
design, develop, test, and disseminate validation methodologies and_ - @ 
tools. Among those currently working on the formation committedggre “» 
Data General, DEC, Eastman Kodak, IBM, Sun, Vicom, the UniverSity $. 
of Lowell, and Wang. More information on the committee and the IPI 
standard is available from the Fraunhofer Computer Graphics Research 
Group USA in Gales Ferry, Connecticut. 


A new report from Frost & Sullivan, a New York-based market 
Laying the Foundation _ research firm, concludes that the cable TV industry is installing almost 
for Tomorrow’s TV $1.6 billion annually in hardware in preparation for the day when it 

will become an interactive communications network. According to the 
report, the new services coming from cable will “revolutionize broadcast 
television, computer networking, and the telephone industry in the last 
half of this decade.” 
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US Levies Duties 
on Japanese Displays 


The iceman Cometh 
from Pixar 


Joint Efforts 


12 


The US International Trade Commission has voted to place steep anti- 
dumping duties on Japanese shipments of active-matrix liquid crystal 
displays commonly used in high-end laptop computers. The measure is 
being welcomed by the seven small US vendors of flat-panel displays 
who sought the duties. But the ruling is a blow to US computer makers, 
such as IBM, Apple, and Compaq, that use the Japanese displays. One 
US company, Dolch Computer Systems, which makes a color portable 
computer using a Sharp display, says it is already planning to start 
production operations in Germany as a result of the ruling. 


Pixar (Richmond, CA) is using this month’s Seybold Conference to 
announce the company’s new technology for managing full-color, 
continuous-tone images. Pixar describes the new technology, called 
Iceman (“Ice” stands for Image Computing Environment), as a full 
programming language for images that is resolution independent, 
platform-independent, ply-independent (number of channels), extensible, 
optimizable, and capable of implementing “image expressions.” Iceman 
supports image logistics, image enhancement and correction, spatial 
transformations, painting, editing, and compositing functions. It uses 
the control structures of Postscript and can be implemented as an 
extension to Postscript. Pricing and availability for Iceman were not set 
at press time; however, the technology will be offered for license to 
software developers and system software providers, according to Pam 
Kerwin, vice president of marketing, who adds that the company is 
currently selecting beta sites. 


Yet another CAD vendor, in this case, Aries Technology (Lowell, 
MA), has licensed the ACIS geometric solid modeler code from Spatial 
Technology (Boulder, CO). Aries will incorporate the technology in its 
family of MCAE software. AST Research (Irvine, CA) and Calcomp 
(Anaheim, CA) have formed a strategic relationship that calls for them 
to work together to design and develop CAD workstations. Sumisho 
Electronic Systems, a Japanese firm which markets image processing 
and visualization systems, will distribute Applied Visual Computing’s 
(Menlo Park, CA) RenderNet, a software utility that manages the 
rendering process. RenderNet permits rendering to be completed despite 
single-frame failure by recovering frames from machines, or CPUs, 
which inadvertently go off-line while a render job is actively running. 

Silicon Graphics Inc. (Mountain View, CA) and Cray Research 
(Eagan, MN) have jointly developed the ability to run SGI’s Iris Explorer 
visual application-building environment distributively between SGI 
workstations and Cray supercomputers. RasterOps (Santa Clara, CA) 
has signed a marketing agreement that calls for IBM (Armonk, NY) to 
market RasterOps’ 24-bit color video systems. Microsoft (Redmond, 
WA) has acquired the license to Insignia Solutions’ (Mountain View, 
CA) software emulation of Intel x86-based PCs. The license gives 
Microsoft the right to incorporate Insignia’s technology, which 
recreates the IBM AT environment, in future product offerings. A 
licensing agreement between Pantone Inc. (Moonachie, NJ) and 
Ventura Software provides users of Ventura Publisher Windows 
Edition 4.0 with the Pantone Matching System and the Pantone 
Process Color System. Apple Computer (Cupertino, CA) has inked a 
deal with Computer Associates International (Garden City, NY) 
that will allow it to provide Macintosh users with access to CA 
mainframe database and applications software. Convex Computer 
Corp. (Richardson, TX) has agreed to resell the TekXpress XP29 color X 
Windows terminals from Tektronix (Wilsonville, OR). 


COMPUTER GRAPHICS WORLD OCTOBER 1991 


® 


Blast ito faster color imaging in Windows 
with ‘Iruevision 1024-32 


imagePrep 


“File Edit View Process Enhance Capture 
SS | 


Bag DBD ano BED 
BSS [siete BOB ieleie) 


NorWindows Applicatons Main Games Accessories 


Truevision 1024-32 dramatically accelerates color imaging under 
Windows and lets you slide into your next operation without losing a creative stride. 

Just pick it up and move it. 

With Truevision 1024-32, screen refresh in high-res graphic applications 
is almost instantaneous. And you can zoom in (up to 8x) and pan around your entire 
image in real time. Want more? Truevision 1024-32 is also a bootable VGA card. 

Are you ready for 32 bit graphics? 

Truevision has been for six years. So when your future calls for 32 bits 
per pixel, you won’t need hardware upgrades or a whole new accelerator. You’re 
ready now. 

What are you waiting for? 

Truevision knows all about high-resolution graphic standards and the 
need for speed. The Truevision 1024-32 Graphics Engine satisfies both. Anything 


less, and you’re just standing still. 
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7340 Shadeland Station, Indianapolis, IN 46256 
INTERNATIONAL: Canada 416/940-8727 France 33-1-3-952-6253 Italy 39-2-242-4551 
U.K. 44-628-77-7800 West Germany 49-89-612-0010 Other international 617/229-6900 


Windows is a registered trademark of Microsoft Corp. © 1991, Truevision, Inc. 
ImagePrep is a registered trademark of Computer Presentations, Inc. 


For more information 


The number of suppliers of graphics boards for the PC has dropped 24 


PC Graphics percent in the last year, and further consolidation is expected before the 
Market R ri economy rebounds. That is one of the conclusions in the new 1991 
arke epo Desktop Graphics Market Report from Jon Peddie Associates (Oakland, 


CA). The study also concludes that, despite IBM’s decision to drop its 
8514/A graphics board in favor of the XGA, the market for third-party 
8514/A-compatible boards will continue. The report includes detailed 
technical specifications on more than 280 boards. 


In separate announcements, Adobe Systems (Mountain View, CA) has 
Adobe News declared that it has resolved its font differences with Apple Computer 
and has stated its intention to enter the desktop video marketplace. 
The font technology issue was resolved when Apple and Adobe signed a 
deal that calls for the inclusion of Adobe Type 1 Font Technology in a 
future version of Apple’s System 7 software. As for the desktop video 
market, Adobe says it has targeted that market as a high-growth area 
and is making its first venture into it with the acquisition of ReelTime 
digital video editing software that’s currently sold by Supermac 
Technology (Sunnyvale, CA). Adobe will take on the job of developing 
and marketing that product. 


e The merger between RasterOps (Santa Clara, CA) and Truevision 
Also of Note (Indianapolis) has been called off. According to Truevision spokesperson 
Dennis Collins, the decision to cancel the merger was a mutual one that 
stemmed, in part, from a disagreement over the proper marketplace 
value of Truevision. 
e The American Electronics Association recently reported that the US 
electronics industry lost 100,000 jobs in the year ending June 1991. That 
trend is accelerating, and the AEA says it largely can be attributed to 
US electronics companies being shut out of technology markets overseas. 
e Electronic Data Systems has signed a letter of intent to buy the 
McDonnell Douglas Systems Integration Co. (St. Louis), a move that 
would give it ownership of the Unigraphics CAD/CAM product line. 
@ As the newly selected International AVS Center, the North 
Carolina Supercomputer Center will be providing information about 
the AVS visualization software sold by Stardent (Concord, MA). It will 
also be responsible for the collection, support, and distribution of user- 
contributed, public-domain AVS modules. 
© Composer, performer, producer, and computer graphics expert Todd 
Rundgren has formed a new video production company. Called 
NUtopia, the full-service digital production facility will provide a 
variety of services, ranging from conventional production to state-of-the- 
art computer graphics animation. 
® Motorola (Austin, TX) has introduced a 40MHz version of its 32-bit 
96002 Media Engine dual port processor, giving the chip more power for 
rendering. The chip offers a performance rating of 60 MFLOPS. 
@ Representatives of the Advanced Computing Environment (ACE) 
initiative have announced the addition of 24 new members. The ACE 
initiative, which promotes a broadly supported, standards-based, open 
computing environment for a new class of advanced computing systems, 
now represents 85 companies. 
e Presentation Technologies (Sunnyvale, CA), a manufacturer of 
desktop film recorders, and Micro-World GmbH (Munich, Germany), a 
leading European distributor of desktop presentation solutions, have 
signed a definitive agreement to merge. 

News compiled and reported by CGW staff editors Stephen Porter, 
Barbara Robertson, and Audrey V. Doyle. 
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Power Graphics For Windows 
ARTIST Announces The 
WinSPEED Family 


1024 x 768 Non-Interlaced Resolution 
Brings Intricate Details to Life. 


Flexible Design Allows for 
Single or Dual Screen Display 
With 16 or 256 Colors. 


1 Mbyte of VRAM Accelerates 
Graphic Processing. 


100% VGA Compatible, faa 3 
Runs All VGA Software. Ri, (aera 


fe 
3 
; 


The blistering speed... The extraordinary features... The famous ARTIST 
quality... it’s all built into the WinSPEED family of graphic controllers. The 
following PC Magazine Benchmark shows just how fast WinSPEED products 
are. Call or write for a complete summary of the benchmark results, 


The WinSPEED 100 Features the Fastest VGA 
Design for Windows. 


ewan wba akeeh. ee enadehuknbkh 


oe SR a 


30% FasteR Than 
Super VGA Boards. 


256 Colors (8 bit) from a 
Palette of 256,000 Expands 
Your Graphic Impact. 


Chips & Technologies Chipset 
Generates a 30% Increase in Speed. 


5 Year Product Warranty. 


No other company offers a complete family of products like WinSPEED. 
It offers unlimited potential for powerful, productive Windows graphics. With 
resolutions ranging from 1024 x 768 all the way to 1600 x 1200, WinSPEED 
controllers are the logical choice for anyone looking to accelerate Windows, 


Processor Virtual Screen 
C&T 453 No 

TI 34020 Yes 

TI 34020 Yes 

TI 34020 Yes 

TL 34020 Yes 


For the IBM PS/2 we have Micro Channel models of the WinSPEED 300, 400 and 500. 
With all this speed... all these features... and a 5-year warranty, it’s hard to 


ME Smaller bars represent better performance Resolution 
BS Re RT 3 aT I, Si AR TE A RO RS CE SI A ba EIR WinSPEED 100 1024 x 768 
ATI VGAWonder XL WinSPEED 200 1024 x 768 
78.5 SEC. WinSPEED 300 1152 x 870 
Video Seven VRAM II WinSPEED 400 1280 x 1024 
5176 Sec WinSPEED 500 1600 x 1200 
WinSPEED 100) 
39.29 Sec. 
WinSPEED 200 


9.78 Sec. 


A Control S 
2675 Patton Road, St. Paul, MN 55113 


believe that the best feature of all just may be our prices. So don’t wait 
any longer to improve your Windows productivity. 
Write or Call for a Free Brochure Today! 
1-800-627-8478 or Fax 612-631-7802 


* Price is in U.S. currency. Retail prices outside the U.S. sae vary due to currency fluctuations, customs brokerage fees and taxes. Benchmark study used a Compaq 386/25 computer. ARTIST and the ARTIST Logo are registered trademarks of Control Systems, Inc. WinSPEED is a trademark of 
e 


Control Systems, Inc. Windows is a tra 
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mark of Microsoft Corp. VGA Wonder XL is a trademark of ATI Technologies. VRAM II is a trademark of Video Seven. © Copyright 1991 Control Systems, Inc. All rights reserved. Specifications subject to change. 
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Designed and produced on the RasterOps 24XLTV 
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©1991 RasterOps Corporation. Brands and product names are trademarks or registered trademarks of their respective holders. 


RASTEROPS IS REDEFINING 
THE PLAYING FIELD WITH OUR 
NEW 24XLTV. 


When it comes to 21” color video compression adaptor lets you do all this in 


systems, the new RasterOps® 24XLTV is less space than you thought possible. 


in a league by itself. Using unsurpassed With these kinds of advancements 


Wats AS AY Ie S 1d DAS DIaApAgY at. 


in the art and science of color, there’s no 


ams doubt that the new RasterOps 24XLTV is 


VLSI and state-of-the-art surface mount 


technology, we’ ve packed an unprecedented 


: é; re True Color and video < 
combination of features and functionality — comes to the big screen all a whole new ball game. But that should 

in one system with the new . iz 

into a single slot solution. RasterOps 24XLTV. come as no surprise. After all, in the field 3 

Consider the stats. Our 21” color video of color video solutions, RasterOps has consistently . 

display system adds 24-bit True Color brilliance to any —_ been batting 1000 season after season. ° 

i) 

design. And the on-board accelerator does it fast. The To find out more and get a free poster size Es 

video in a window, as well as Mac” to video output, version of this True Color photo, call us today at % 

lets you catch all the best plays. And the optional JPEG —_1.800.SAy.COLoR, ext. 420. = 

® we) 

ISLET Ds : 

NM 

~ 

LIE AR Te SCTENGCH OF COLOR” < 


@) CLEARVIALE CLASSAC Dis PEAY SVS TEMas CEE ARVUE/G SiC DAS Po Aw Sy Sen Mae. NPN eR eV Ae Ee PANE KR 
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rowse through im- 

age files, generate 

and composite image 
sequences, and record the 
results onto videotape or 
disk, all from a single point- 
and-click interface: That’s 
what Wavefront is offering 
graphic artists with its new 
Video Composer. 

This workstation-based 
program is designed to 
work with the company’s 
Advanced Visualizer 3D 
animation software pack- 
age, but it can also be used 
to control and manipulate 
images produced with oth- 
er products in the Visual- 
izer Series, as well as 
third-party rendering 
packages. Video Composer can also be 
used to modify video images captured 
in Targa, Vista, Pixar, and Quantel or 
TIFF formats. The company says that 
the output is resolution-independent, 
so it can be used for high-definition 
and standard television, print, or film 
output. 

The program offers a range of spe- 
cial effects—brightness, contrast, crop, 
fade, gamma, glow, and opacity, to 
name a few—that can be applied to in- 
dividual frames or a series of frames to 
create new images. 

The Santa Barbara, California- 
based company claims that one main 
benefit of the $7500 product is that it 
allows animators to experiment with 
animation sequences off-line to 
achieve the effects they desire before 
going to a post-production house. Jeff 
Wood, manager of animation services 
at LSI Graphic Evidence (Culver City, 
CA), which produces broadcast anima- 
tion and provides 3D reconstruction for 
litigation, agrees. “It does a lot—cross- 
dissolves, Harry-type things. We’ve 
been able to do these in the past, but not 
very easily. A lot of times we've had to 
go to post to do them. Now,” he says, “we 
can not only do these [effects], but [we 
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Playing with Post- 


PRODUCT 
SPOTLIGHT 


can] preview whatever we do right 
away,” which, he adds, provides “incred- 
ible cost and time savings.” 

Wood explains that, “Wavefront has 
some very powerful animation soft- 
ware. However, in the past it has been 
fairly difficult to use because it re- 
quires a lot of experience and com- 
mand-line arguments.” He notes that, 
“Some competing programs have inter- 
faces that tie into all aspects of their 
animation capabilities, whereas Wave- 
front sometimes relies on experience 
and knowledge in order to drive its 
programs.” The Video Composer, he 
says, “is an excellent step toward alle- 
viating that for many users.” 


roduction 


Other features of the 
software include layering, 
timing, animating special 
effects, and batch process- 
ing. With layering, the 
user can combine any 
number of images to cre- 
ate new images. The com- 
pany explains that layer- 
ing combines correspond- 
ing pairs of images from 
two sequences, using the 
image coverage, or matte, 
as an indication of where 
the image exists or is 
black. 

The timing operations 
affect the duration of a se- 
quence of images or the po- 
sitioning of them in rela- 
tive time. These include 
cycle, drop, freeze, and repeat. 

As far as the ease-of-use claim, 
Wood says that, “I can get people in 
here and train them [with the Video 
Composer] in a matter of hours as op- 
posed to days.” Indeed, he believes that 
the product’s ease of use and its power 
“open up artistic freedom.” The Video 
Composer, Wood adds, “looks like a 
tool that you really can’t compete with- 
out [in the animation industry].” 

Shipments of the software, on Sili- 
con Graphics workstations initially, 
were expected to begin late this month 
or sometime in November.—Laureen 
Belleville, Associate Editor 
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High-Volume Color Printing 


Calling it the next major step in laser 
printing, Xerox Corp. has announced 
the Xerox 4850 Highlight Color Laser 
Printing System. Based on patented 
technology that the company calls tri- 
level xerography, the new printer al- 
lows users to print black plus one other 
color, as well as multiple tints and 
shades of that color—in a single pass— 


at up to 50 pages per minute. The com- 
pany claims that the single-pass meth- 
od provides virtually perfect image 
registration of both black and color ar- 
eas, all at a 300dpi resolution. 

The 4850 is capable of a monthly 
print volume of between 100,000 and 
750,000 pages. The printer can handle 
cut-sheet paper in sizes ranging from 
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8-by-10 inches to 8'4-by-14 inches and 
in weights from 16-pound office paper 
to 110-pound card stock. Both the 
1000-sheet main paper tray and 500- 
sheet auxiliary tray can be augmented 
with an optional 2000-sheet high-ca- 
pacity feeder. 

The system control module uses a 
multinational keyboard/display to 
manage operation of the printer. The 
two standard 182M, 10MHz system 
hard disks spool jobs and store forms, 
signatures, logos, and other graphics. 
Two additional 182M or 380M hard 
disks may be added, or the system may 
be configured with four 380M disks. 

In response to this announcement, 
Bob Sherry, an analyst with the 
Gartner Group (Stamford, CT), says, 
“Xerox has come up with a [very useful 
technology]. Highlight color is the first 
wave of being able to bring color into 
high-volume publishing applications. 
It will open the door to future develop- 
ments that will be extremely useful to 
corporate entities.” Sherry adds that 
he believes Xerox is the first company 
to offer this capability. 

Sherry notes that implementation of 
this product may be challenging. He 
explains that, “A lot of the applications 


on the mainframe have been running 


for a very long time: Some companies 
don’t even have the source code any- 
more for these applications. Therefore, 
you have to have some kind of en- 
ablers to be able to utilize this color 
correctly.” 

The company notes that the printer 
could be applied in areas such as busi- 
ness graphics, presentation graphics, 
arid graphic arts, to name a few. But 
Sherry contends that someone who has 
been using a dye sublimation printer, 
for example, will not be happy with the 
output of the Xerox 4850 printer: “A 
[person who is] truly into graphic arts 
will say, ‘Hey, that’s really nice, but it’s 
not for me.’ ” 

Speed is, perhaps, the key benefit of 
this $140,500 printer. Sherry explains 
that, “Full-color printers are less expen- 
sive, but you can only print less than 10 
pages per minute. Here you get the 
speed with less color.” But then again, 
he asks, do presenters really require a 
50-page-per-minute printer? 

The product also allows users to 
combine highlight color laser printing 
with computer-processing capabilities 
to produce “data-driven” color wherev- 
er it is needed in documents. Xerox de- 
fines data-driven color as the ability to 
apply color to certain variable data for 
a target audience in order to call atten- 
tion to it. 

The company claims that Postscript 
language compatibility and PC disk- 
ette input through third-party solu- 
tions provide easy access from popular 
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desktop publishing and graphics appli- 
cations. Xerox notes that it is working 
with software vendors in target mar- 
kets to ensure that their applications 
take advantage of the 4850’s color ca- 
pabilities. These vendors include Ar- 
mour Software, Computer Associates, 


Datalogics, Elixir, Entire, Image Sci- 
ences Inc., Interleaf Inc., Intran, Letra- 
set USA, LytRod Software, and SAS 
Institute Inc. 

The printer is available world- 
wide.—LB 
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Streamlined Simulation 


Evans & Sutherland Simulation Divi- 
sion (Salt Lake City) has unveiled the 
ESIG-2000, the newest in the compa- 
ny’s line of image generators. This 
product was specifically designed for 
the low-end simulation market rather 
than for general-purpose graphics. 

The company explains that rather 
than using graphics workstation tech- 
nology, it has streamlined the simula- 
tion technology in its high-perfor- 
mance ESIG-3000 and packaged it into 
a more compact system. Reportedly, 
features like real-time system control 
of level of detail management, weather 
and special effects, sensor simulation, 
collision detection, height above ter- 
rain, laser ranging, and others are in- 
cluded in the package. The company 
notes that database compatibility is 
ensured because E&S develops both 
the image generation hardware and 
the database modeling system. 

The ESIG-2000 utilizes the imaging 
algorithms developed for the ESIG- 
3000, which provide subpixel anti- 
aliasing, temporal anti-aliasing, range- 
dependent fog effects, texture clamping, 
gamma correction, fixed and smooth 
shading, transparency, luminous poly- 
gons, and high positional accuracies. 

Standard features of the ESIG-2000 
include full-color texture, large-area 
database capability and advanced 
scene management, atmospheric ef- 


fects, sensor simulation, range-buffer, 
and non-linear image mapping. This 
product allows tailoring of update and 
refresh rates, polygon processing ca- 
pacity, texture capacity, resolution and 
video output format, and supporting 
peripherals to suit the application. 
According to the company, typical 
applications for the ESIG-2000 include 
networked simulators, low-cost flight 
simulation, part task trainers, driving 
simulation, and maritime simulation. 
For example, the company explains 
that ship bridge pilotage simulation 
typically operates at low update rates 
with wide fields of view and are con- 
strained by tight budgets. The ESIG- 
2000 trades update rate for channel ca- 
pacity and can, therefore, provide the 
required field of view at a lower cost. 
System cost ranges anywhere from 
$350,000 to $750,000. E&S claims that 
since the product’s release in July, sev- 
eral organizations have expressed in- 
terest in the system. Repoitedly, 
Krupp Atlas Elektronik (Bremen, Ger- 
many) has purchased systems for ap- 
plications in precision gunnery train- 
ing and maritime and tactical combat 
vehicle simulation. Rediffusion Simu- 
lation Ltd. (Crawley, England) has 
also selected the ESIG-2000 for an 
Aermacchi MB 339C aircraft flight 
simulator.—LB 
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Ask Union Pacific® or Allstate Insurance® 
Goodyear® or Bethlehem Steel? People learn more 
with IBM MultiMedia training solutions on PS/2 
Not only do they learn faster and retain more, they 
do it at lower costs than with conventional training. 

IBM MultiMedia training courses do more than 
transmit information. hey engage the whole person. 
They stir the imagination with real-life simulations, 
using touchscreen controls, interactive video, stereo 


sound and vibrant graphics. 


r training met 


uch people this 


There are hundreds of courses to choose from, 
with more being developed every day. And we can 
help custom-build any course you need. 

From railroad yards to insurance offices, from the 
executive suite to the assembly line, [BM MultiMedia 
solutions are making a lasting impression on people 
and organizations. In ways that no other training 
method can touch. 

For more information, call 


1 800 426-9402. 


The training application screen shown was provided courtesy of Industrial Training Corporation (ITC), Herndon, VA. IBM and PS/2 are registered trademarks of 
International Business Machines Corporation. All other company names are registered trademarks of their respective corporations. ©1991 IBM Corp. 


Geovision (Englewood, CO) has an- 
nounced a new software product called 
Vision GIS. Calling it the “next wave” 
of GIS innovation, the company de- 
signed Vision to support the unifica- 
tion of Geographic Information Sys- 
tems (GISes) with mainstream Infor- 
mation System (IS) databases. The 
company reports that the highlight of 
this announcement lies in the concept 
of all-relational GIS. This feature 
brings the added dimension of location 
to traditional business IS applications 
such as service quality management 
and asset deployment planning. 

The Vision software runs on Unix- 
based servers; workstations from DEC, 
IBM, and Sun; and on DEC’s 
VAX/VMS database servers. With 
Unix-driven networking technologies, 
geography-related data is available 
from anywhere on the user’s network. 
The company emphasizes that virtual- 
ly any workstation, PC, or X terminal 
on the corporate network can interact 
with the server to extract, display, an- 
alyze, or manipulate all types of geo- 
graphic information. 

Vision Release 1.0 is expected to be 
available by the end of the year, with 
Release 2.0 slated for early 1992. The 
company says that Release 2.0 will 
fully utilize commercial relational da- 
tabases for every element of GIS data 
management. Vision 1.0 utilizes ANSI 
SQL to maintain complete database 
independence, which allows the user to 
integrate geographic information 
within the traditional IS business ap- 
plications. Likewise, Vision 1.0 allows 
GIS applications to use information 
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Street Scene Preview 


resident on IS databases. Oracle, In- 
gres, and Sybase databases are official- 
ly supported. 

The Vision software is modular, 
with most of the 13 modules ranging 
in price from $2000 to $10,000. The 
company says that a typical minimum 
configuration for four to five worksta- 
tions would cost less than $50,000. 
Training and support for this configu- 
ration typically would add $10,000 to 
$15,000 to the cost of the software. 

The 13 modules fall into five groups. 
The management modules (Vision 
Manager and Vision Administrator) 
are responsible for data administration 
and management. The input and revi- 
sion modules (Vision Builder, Vision 
Builder+, Vision Image, Vision 
COGO, and Vision Edit) are graphical, 
interactive modules used to create and 
maintain the geographic information. 
The customization module (Vision De- 
veloper) provides the user with a 4GL 
tool kit for adapting and extending the 
system. Tools for creating graphical 
display of geographic data and for gen- 
erating user-friendly graphical user 
interfaces are included; users also 
have the option of creating custom ap- 
plications. Vision Developer is used by 
Geovision to develop additional high- 
level Vision applications. The analysis 
modules (Vision Network, Vision 
DTM, and Vision Polygon) are used to 
analyze spatial data in the database. 
The output modules (Vision Plot and 
Vision Query) are designed to handle 
user inquiries of the databases as well 
as plotting tasks.—LB 
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MacAnimate 


“It's a good, solid package, and you 
don’t have to make any excuses for be- 
ing on a Mac.” That’s what video pro- 
ducer Scott Billups says about Version 
1.1 of the Electriclmage Animation 
System (EIAS) from Electric Image 
(Pasadena, CA). This latest release has 
three major enhancements. 

Users can now create anti-aliased 
shadows. Billups, owner of Billups 
Communication (Century City, CA), 
says that this addition extends the “be- 
lievability range.” “When you get into 
movie effects sequences,” he says, “you 
have to incorporate believability into 
the equation, not just dynamic mo- 
tion.” 

New transparency effects with 
transparency mapping allow users to 
apply a variety of glass-like effects to 
models being rendered with EIAS. 
When asked if he considers this a sig- 
nificant addition, Billups replies, “Big 
time.” The earlier version “only had a 
few levels of transparency,” he notes. 

The program also features an ex- 
panded project window that provides 
“comprehensive” reporting of all pro- 
gramming attributes, such as position, 
scale, and rotation. 

In terms of speed, a typical video res- 
olution frame of 640 by 480, consisting 
of approximately 200,000 polygons, 
anti-aliasing, and several light 
sources, textures, and reflections aver- 
ages about two to seven minutes per 
frame on a Mac IIfx. 

The user interface displays four win- 
dows. Three provide front-top-side 
views, and the fourth displays the 
camera view. The camera can be con- 
figured to use cine and television as- 
pect ratios and lens focal lengths for a 
variety of formats, including VistaVi- 
sion, 65mm, and all HDTV formats. A 
12-field overlay is included for 35mm 
and NTSC work. 

Motion is defined by keyframes and 
an editable motion path spline. Once a 
motion path has been defined, users 
can preview the animation in real time 
using wireframe extents. The preview 
can then be exported to an Image file 
(the EIAS multi-frame picture file for- 
mat) for further study or transfer to 
videotape. 

EIAS supports resolutions up to 16K 
by 16K. Phong, Gouraud, and flat 
shading are included. Object color, 
transparency, specularity, reflectivity, 
and luminance can be specified and 
animated. All images are rendered in 
32 bits, with alpha channel and anti- 
aliasing. 

This $7495 package is expected to 
ship by the end of the year.—LB 
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G650-10 


oe 7 In Color Graphics, 
" A Fine Line Is Everything. 


s an artist or designer, your sense of line and tion graphics or any other color-critical application. 
color is as individual as fingerprints. Mitsubishi® color printers also provide true 
Mitsubishi’s line of thermal transfer color printers is | connectivity to multi-vendor systems and software. By 
just as unique because a single model simply can’t satisfy providing a variety of optional interfaces and software 


every application. drivers, Mitsubishi color printers can be used with 
The Color For example, our high-performance PC, PS/2™ and Macintosh”™ II personal computers; 
Printer Specialist © ©2370-10 and G650-10 color thermal workstations from companies such as Sun®, HP® Apollo® 
—________ transfer printers deliver 300 dpi color and Silicon Graphics®; and today’s most popular software 
output on cut sheet paper or transparency film in sizes including Windows” and AutoCAD” 
from letter to tabloid (G650-10 only). Our $340-10 So isn’t it time your line met our line? 
thermal transfer sublimation printer offers near-photo- For more information or the location of the nearest 
graphic quality with dazzling colors on letter and legal- Mitsubishi Electronics color printer specialist, call 
size cut sheet paper. 1-800-843-2515, or in Canada call 1-800-387-9630. 


Each of our color printers provides high resolution 
color output and advanced performance characteristics MITSU ot || 
for greater control over your work — whether it’s 
CAD/CAM,, illustration, electronic pre-press, presenta- = INFORMATION SYSTEMS DIVISION 


Mitsubishi Electronics America, Inc., Information Systems Division, 5757 Plaza Drive, Cypress, CA 90630 
Mitsubishi Electric Sales Canada, Inc., 8885 Woodbine Avenue, Markham, Ontario L3R 5G1 


© 1991 Mitsubishi Electronics America, Inc. Mitsubishi is a registered trademark of Mitsubishi Electric Corp., Tokyo. PS/2 is a trademark of International Business Machines 
Corporation. Macintosh is a trademark of Apple Computer, Inc. Sun is a registered trademark of Sun Microsystems, Inc. HP and Apollo are registered trademarks of 
Hewlett-Packard Company. Silicon Graphics is a registered trademark of Silicon Graphics, Inc. Windows is a trademark of Microsoft Corporation. AutoCAD is a trademark of 
Autodesk, Inc. Actual unretouched printed images produced from the following companies (trademarked software package name follows company name): 


Herb Paynter (TypeStyles); Aldus Corp. (PageMaker); Truevision, Inc. (TARGA) printed through Zenographics (ImPort Plus). 


See us at Comdex/Fall, Booth #1216 and Autofact, Booth #807 CIRCLE 14 ON INFORMATION CARD 
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Design it on your 20” monitor. 


From The Leader In 
Comes A 332% 


Make your next design review or client presentation Developed for multi-person viewing and the presenta- 
more powerful and persuasive with the Mitsubishi® tion of CAD/CAM/CAE imagery and other high resolution 
Diamond Pro™ 37 color monitor.  _ graphics, the Mitsubishi Diamond Pro 37 offers 

With a viewable screen size 332% A37"Monitor For the widest range of resolution compatibility avail- 


larger than 20" models, the Diamond Pro 37 Client Presentations able today in an auto-scanning, large screen 
represents a new and innovative presenta- And Design Review. monitor. Ranging from 640 x 480 to 1280 x 1024 


tion concept that enables you to effectively —. (non- interlaced) and everything in between, it 
display computer-generated data and images in real-time. easily transforms your PC, PS/2™, Macintosh” II, Sun 
The result: your company becomes more competitive, more Microsystems‘, Silicon Graphics® or other UNIX°- based 
marketable and more profitable. workstation into a complete multimedia, electronic presen- 
Whatever you design on a 20" CAD monitor can tation system. The Diamond Pro 37 enables you to integrate 


now have even greater impact and drama when you present graphics, animation, sound and video from a variety of 
it on the big and bold Diamond Pro 37. It’s a monitor that —_ sources to create sophisticated presentations that may be 
truly demands attention from any audience. viewed interactively or recorded to videotape. 


©1991 Mitsubishi Electronics America, Inc. Mitsubishi is a registered trademark of Mitsubishi Electric Corp., Tokyo. Diamond Pro is a trademark of Mitsubishi Electronics America, Inc. 
PS/2 is a trademark of International Business Machines Corp. Macintosh is a trademark of Apple Computer, Inc. Sun Microsystems is a registered trademark of Sun Microsystems, Inc. Silicon 
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Present it on a Mitsubishi 37” monitor. 


QO” CAD Monitors 


Improvement. 


The monitor also incorporates Dynamic Beam 
Forming (DBF) to produce a sharper image over the entire 


CRT Face. 


Free Video. 


Seeing is be- 
lieving. Mitsubishi 
invites you to 
view a free video 
of its large screen 
monitors in 


CAD/CAM/CAE 


applications. 


Graphics is a registered trademark of Silicon Graphics, Inc. UNIX is a registered trademark of UNIX Systems Laboratories, Inc. Actual unretouched screen images produced from the following 


To order your free video, to request a brochure or for 
information on the location of the nearest authorized 


Mitsubishi Electronics reseller, call 1-800-843-2515, or in 
Canada call 1-800-387-9630. 


See us at Comdex/Fall, Booth #1216 and Autofact, Booth #807 


a’ MITSUBISHI 


INFORMATION SYSTEMS DIVISION 


Mitsubishi Electronics America, Inc., Information Systems Division, 


5757 Plaza Drive, Cypress, CA 90630 


Mitsubishi Electric Sales Canada, Inc., 8885 Woodbine Avenue, 
Markham, Ontario L3R 5G1 
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company (trademarked software package follows company name): Autodesk, Inc. (AutoCAD-Release 11). 


Computer Generated Graphict 


Once again, Sharp proves its clear leadership in e 
LCD technology. With the extraordinary LCD XG-2000, 
HIGH RESOLUTION M@ A whole new gener- P 


ation of LCD projector, it has over 650,000 


pixels for unprecedented high resolution. So ; . 
images are strikingly clear and incredibly e X ] ] The High aon 
crisp — even the difficult-to-capture lines of <3 SharpVision XG-200 


a detailed computer graphic image. Eraye CHO System 

PORTABLE M@ What’s even more impressive, this quality is now - 
available in a lightweight 27.9 lb. projector that can be effortlessly carried 
from one location to another. 

CONVERGENCE-FREE M And because it’s solid state LCD, the 
XG-2000 sets up in minutes instead of hours. Without the complicated wo : 
technical convergence adjustments required by “tube” type projectors. iti \. \4 z - 

Use it for any size presentation. The XG-2000 zoom function i. ; 
instantly adjusts from 20” to a giant 150” measured diagonally. 

Connect it to virtually any source. The XG-2000 incorporates indus- 
trial-type BNC video inputs, S-video terminals and analog RGB for easy 
hook-up, including to many PCs* 

There’s also a convenient reverse scan switch for rear projection 
and backlit remote control for use in even the darkest rooms. 

We promise you that you’ve never seen an LCD with presentation 
Skills like this. 

So contact your local authorized Sharp Industrial LCD Products 
Dealer for a demonstration or call (201) 529-8731. Fax (201) 529-9636. 


LCD PROJECTION SYSTEMS 


SHARP VISION oe 


SIMULATED IMAGE. *MAY REQUIRE THIRD-PARTY INTERFACE. © 1991 SHARP ELECTRONICS | FROM SHARP MINDS 
CORPORATION, INDUSTRIAL LCD PRODUCTS, SHARP PLAZA, MAHWAH, NJ 07430-2135 COME SHARP PRODUCT 
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INDUSTRY 


Coming of Age 


Although market numbers differ slightly, 
most reflect a healthy future for GIS 


By John Gantz 


A 


confluence of technology, market, and econom- 
ic trends is propelling the market for Geo- 
graphic Information Systems (GISes) through 
the early 1990s at a 25 percent annual growth clip. 
Depending on your source for market research data, 
the worldwide market for GIS is close to either $1 
billion or $2 billion today. And for those who track the 
CAD market, the GIS subsegment of that market 
stands in happy relief to other segments inching 
along at growth rates of only 10 percent or lower. 
Those trends shining on the GIS market include: 


@ The dropping costs of workstations 
that are powerful enough to handle 
the heavy-duty number-crunching 
and graphics processing required by 
Geographic Information Systems 
(about half of all GISes now run on 
workstations; more than three- 
quarters will run on workstations 
before mid-decade); 

@ The availability of relational data- 
bases that make manipulating the 
huge quantities of data inherent in 
GIS applications easier than it was 
in the old days, when hierarchical 
database managers were the norm; 
®@ The availability of a variety of ap- 
plications development tools, includ- 
ing database front ends, graphics li- 
braries, windowing environments, 
and point-and-click “middleware;” 

@ The availability in digital format 
of US geological data and census 
data, specifically TIGER (Topologi- 
cally Integrated Geographic Encod- 
ing and Referencing) and ZIP code 
files. National data has been avail- 
able for years, but recently, street- 
Contributing editor Jonn Ganiz is vice presi- 


dent of Technology Financial Services (West- 
ford, MA) and editor of Tech Street Journal. 
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PC- or Host-Based 
rt Workstation-Based 


level state and local data has been made available. The 
new Digital Chart of the World project being spearhead- 
ed by the Defense Mapping Agency (see “A Digital 
Chart of the World,” December 1990) promises that 
even more consistent data will be available for a variety 
of GIS applications; 

e The availability of both data and representation 
standards as a result of the increasing use of Global 
Positioning System (GPS) data as input to Geographic 
Information Systems (see “GIS Meets GPS,” October 
1990). GPS technology offers an inexpensive alterna- 
tive for gathering geological feature data and for up- 
dating out-of-date map data. Industry sources predict 
that the completion of the NAVSTAR system of satel- 


Lower workstation prices, as well as the availability of relational 
databases, applications develooment tools, and digital-format US 
geological and census data, are only some of the trends that will 
contribute to a healthy market for Geographic Information Systems 
over the next few years. 


The Worldwide GIS Market 


(Revenues) 


$4 Billion 


Source: Dataquest 
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lites will increase the use of GPS data for applications 
in which GIS technology is used; 

@ Critical mass. By any market researcher’s measure, 
the GIS market is now of sufficient size to be worthy 
of marketing and development investment. 


Perhaps the key indicator that the GIS market is 
reaching critical mass is the way in which researchers 
relate it to the mapping segment of the CAD market. 
A few years ago, GIS was considered to be a subset of 
that CAD segment. Today, both Daratech (Cam- 
bridge, MA) and Dataquest (San Jose, CA), two track- 
ers of the GIS market, consider mapping to be a sub- 
set of GIS. Producing the image is no longer the issue 
it once was— manipulating the data and visualizing it 
are now key. 

The exact size of the GIS market is a matter of 
debate. Researcher Kathy Hale of Dataquest charts 


GIS Worldwide Business 
by Market Segment 


Transportation (1.7%) 


Telecommunications (2.2%) Other (1.8%) 


Education (2.3%) 
AEC (4.6%) _ 


Cartographic (4.7%) 


Earth Resources 
(10.5%) 


Utilities (14.1%) 


1989 Revenues: $612 Million 


The current GIS market is dominated by government applications, 
according to the market research firm Daratech, with applications in 
those quasi-government entities—regulated monopoly utilities — 
standing second. Commercial applications, like those for sales and 
marketing, real estate development, or customer service, account for 


less than 5 percent. 


1990 worldwide revenues, including hardware and 
software, at $1.4 billion; Bruce Jenkins, senior ana- 
lyst at Daratech, reports 1989 revenues (1990 figures 
were unavailable at press time) of $612 million, sig- 
nificantly less than Dataquest’s 1989 figure (assum- 
ing that both research firms define the GIS market in 
the same way). 

If either of these researchers is right, then users in 
the US are now spending more than $2 billion on GIS 
today. This includes spending for training, in-house 
programming, and staff associated with operations, 
database administration, and software maintenance. 

But others in the industry see the GIS market dif- 
ferently still. For instance, Market Research Asso- 
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Marketing and Sales (1.2%) 


Federal Government 
(28.8%) 


Local Government 
(28.1%) 


ciates (Denver) sees the market potential for GIS as 
being significantly larger—given the metamorphosis 
of the desktop mapping market into a low-end GIS 
market. 

The key to creating a larger market is to stretch the 
GIS market definition to include desktop mapping 
products with layering capabilities that permit maps 
to be drawn and visualized by more than one variable. 

And why not? Before the availability of Lotus 1-2-3, 
there were expensive, multi-featured software pro- 
grams called decision-support systems. Lotus 1-2-3 is 
a stripped-down decision-support system with mass 
appeal. If desktop mapping, coupled with windowing 
software and stripped-down GIS feature sets, catches 
on in business and commercial applications, then the 
Daratech and Dataquest market forecasts could be 
outstripped. 

But in a way, that’s always been the unknown in 
the GIS market equation—pene- 
tration into business applications. 


A Government Market 

According to Daratech, the cur- 
rent GIS market is dominated by 
government applications, with ap- 
plications in those quasi-govern- 
ment entities—regulated monopo- 
ly utilities—standing second. Com- 
mercial applications, like those for 
sales and marketing, real estate 
development, or customer service, 
account for less than 5 percent. 

For business applications to catch 
on, most analysts believe that: 


e “Per-seat” prices for GISes must 
fall dramatically, as must entry-lev- 
el system prices, including the cost 
of data acquisition and conversion. 
Most businesses can’t yet take the 
“sticker shock” of getting into GIS; 
@ GlISes have to be easier to use; 

@ Specific GIS applications must be 
developed and marketed into verti- 
cal and functional areas. Few busi- 
nesses will devote management in- 
formation system resources to de- 
veloping departmental GIS appli- 
cations; 

e There must be more applications; 
e Payoffs must be relatively immediate and easily 
quantifiable. 


Source: Daratech Inc. 


This last criterion speaks to the current recession. 
But if what happens in the government sector holds 
true in the commercial sector—and all the other in- 
gredients are in place—then a recession is not neces- 
sarily bad. 

“State and local governments,” says Daratech’s 
Jenkins, “find the cost displacement arguments for 
GISes quite compelling. Most are under significant 
budget pressure, and GISes allow them to both cut 
costs and cover for reduced head-count.” 

Therefore, it’s likely that, for now, commercial ap- 
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plications will rely on this cost-savings justification 
for adoption (although what GIS technology will do 
best for businesses is revenue-enhancing, by allowing 
better analysis of markets and distribution of services 
to customer sets). 

For the mainstream world of GIS—the govern- 
ments, utilities, and earth resources companies for 
which geography is of critical importance—that con- 
fluence of trends mentioned at the beginning of this 
treatise should continue. 


Continuing Trends 

One by-product of the Digital Chart of the World 
project, for instance, will be not only a consistent 
source of digital map data at 1:1,000,000 scale, but 
also a standard format for geographic data (the Vector 
Product Format). With luck—and a few government 
contracts—GIS vendors will modify their systems to 
work with this format. It helps that two of the major 
players in the GIS market, ESRI (Redlands, CA) and 
Geovision (Ottawa, Canada), are intimately involved 
in the DCW project. 

The DCW project also illustrates how advances in 
mass storage devices will impact the GIS market be- 
nignly. For instance, the CD-ROM mass storage de- 
vice was chosen as the distribution medium, mostly 
because a standard data format for CD-ROM existed. 
The spread of CD-ROM technology can only help low- 
er total system cost for GISes. 

Other ancillary technology benefits, in addition to 
falling workstation prices, windows, and faster chips, 
include: 


®@ Availability of supercomputers for geoprocessors; 

@ Object management CASE and development tools 
for application developers; 

e High-speed fiber data networks; 

@ Falling receiver prices and sizes for GPS receivers 
and laptop computers; 

@ Micro-to-mainframe integration through client- 
server computing. 


The last issue—micro-to-mainframe integration— 
will make it easier for companies with existing, ex- 
pensive GISes to get GIS data out to departments. 
The acceptance of the Apple Macintosh computer into 
corporate environments, particularly when IBM (Ar- 
monk, NY) and Apple Computer Inc. (Cupertino, CA) 
release their jointly developed operating system, will 
help considerably. 

And there may be a last hurdle for the GIS market 
to overcome—acceptance of GIS by corporate manage- 
ment information system departments. 

For the most part, management information sys- 
tems have resisted a graphical approach to data anal- 
ysis, except in companies where mapping is a key op- 
erational (utilities) or revenue-generating (oil compa- 
nies) requirement. GIS technology still belongs to the 
CAD world. 

But if GIS can subsume the mapping market, it 
could eventually break out of the boundaries of the 
CAD world. It could become just another way to cut 
and slice the data in those terabytes lodged in corpo- 
rate data banks. CGW 
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Every four years a dialogue 
between creativity and technology 
takes place in Dusseldorf at 
IMPRINTA, the world's leading 
trade fair for up-to-the-minute 
innovations in typesetting and 
reproduction. IMPRINTA 92's 
four elements - exhibition, 
congress, symposia and exhibitor 
seminars - will bridge theory 

and practice. 


Over 70,000 trade visitors from 70 
countries and 386 exhibitors, 
One-third from outside Germany, 
participated at IMPRINTA 88. 
IMPRINTA 92 will not only build 
on these numbers but highlight 
future applications in: 
artwork/layout design; text 

and picture technology; data 
communication; printing plate 
assembly; plate making; and 
documentation technology. 


At IMPRINTA 92 we invite you 
to see in practice the latest 
processes that will be 
indispensable tomorrow. 


For show information: 


Dusseldorf 
Trade Shows 


150 N. Michigan Ave., Suite 2920 
Chicago, Illinois 60601 
312/781-5180 FAX 312/781-5188 


For hotel and travel information: 


Dusseldorf Travel Service 
110 Painters Mill Road 
Owings Mills, MD 21117 
(800) 234-2929 

(301) 363-1300 in Maryland 


We recommend So Lufthansa Airlines 
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Introducing the Kurta XLC™ 
“Like our new VECIOR super 
car, Kurta digitizing tablets 
redefine high performance.’ 


—Gerald Wiegert, Designer and Founder, Vector Aeromotive Corp. 


Gerald Wiegert has realized his automotive vision with a first 
class engineering design team and a high-performance Kurta® 
input system. His dynamic 200+ mph VECTOR® Twin Turbo 
road machine features cutting edge aerospace technology, brought 
to life in hundreds of digitized drawings using Kurta’s XLC™ 


With the XLC at his fingertips, CAD/CAM manager Ben Reina has 
been able to update and change hundreds of ‘‘F’’-size drawings 
in approximately 60% of the time it previously took. He reports 
accomplishing 
all additions and 


modifications with absolute repeatable 
accuracy and speed. Kurta’s IS/ONE® desk- 
top tablet with its 4-button cursor acts as 
system controller, working in concert with 
a wide array of macros for customized design. 


Our customers keep proving what we keep 
saying. . . Kurta works. Available for IBM® 
PCs, Apple® Amiga® compatibles and 
others, the XLC features a programmable 
16-button cursor, 12-button cursor, or mag- 
netic pen and comes in a variety of large 
format-drawing sizes. 


works. 


“The Kurta XLC “With the help of 

system converted our Kurta’s 16-button 

drawing data base, programmable cursor, ‘After also looking at ‘Our Kurta input 

representing hundreds _—_ we've eliminated Calcomp and Summa- __ system gives us a The XLC comes with a 5-year warranty. 

of F-size drawings and —_ hundreds of key- graphics, we chose higher level of preci- , 

10 years of work, strokes, and greatly Kurta because of its sion when designing Call for a detailed case study, showing how 
with speed and sim- accelerated our technical superiority and fitting new Kurta has worked on situations similar to 
plicity.”’ input time.’ and reliability.’ optional accessories.’ your Own. 


1-800-44 KURTA 
HURTR’ 


34007 East Chambers 
Phoenix, Arizona 85040 


(602) 276-5533 


Kurta, color swash, IS/ONE, and XLC are registered trademarks of Kurta Corp. IBM 
is a registered trademark of International Business Machines, Inc. Apple is a regis- 
tered trademark of Apple Computer Corp. Amiga is a registered trademark of 
Commodore Computer Corp. VECTOR is a registered trademark of Vector Aeromo- 
tive Corp., Wilmington, CA. 
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Cruise Control 


Transportation officials 


explore new avenues with dynamic segmentation 


By Audrey V. Doyle 


A 


of several state Departments of 
Transportation across North 
America. So far, officials at these 
state DOTs have begun to apply 
this technology in at least three 
applications that are traditionally 


dynamic, new mapping 
technology is steadily mak- 
ing its way into the offices 


Travis County 


A GIS with dynamic 
segmentation can be 
used by state DOTs 
to, for instance, 
segment roads that 
are more than two 
lanes wide and 
symbolize them by 
skid value (right), and 
to segment roads to 
display average 
daily traffic, color- 
coded by traffic 
volume (above). 
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cumbersome but to them are never- 
theless intrinsic: the management 
of thousands of miles of state high- 
way pavement, and the analysis of 
complex accident and traffic-con- 
gestion problems. And it’s got 
them excited, to say the least. 
“Extremely critical,” “An abso- 
lute necessity,” “A major, emerg- 
ing trend,” and “Hot!” are just 
some of the terms transportation 
officials are using to describe this 
new tool. But per- 
haps Alan Vander- 
ohe, a professor of 
civil engineering at 
the University of 


“5 
5 LEANDER 
on 

” 


ig 


Wisconsin (Madison), sums up the 
importance of this new technology 
best when he says, “If you’re a ma- 
jor transportation agency and 
youre using Geographic Informa- 
tion Systems [GISes] to manage 
large databases of information re- 
lating to the transportation net- 
works in your state, you absolutely 
can’t live without it.” 

What is this new tool, which has 
state DOTs from coast to coast 
buzzing with excitement? It’s 
called “dynamic segmentation,” 
and it’s now incorporated in some 


Audrey V. Doyle is senior associate editor of 
Computer Graphics World. 


Travis County 
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Images courtesy of Intergraph; data courtesy of Texas State Dept. of Highways and 


Public Transportation 


of the major GISes on the market 
today. For vendors of these GlSes, 
dynamic segmentation represents 
a way to attract the enormous— 
and extremely lucrative—trans- 
portation market. For transporta- 
tion officials, this coupling of tech- 
nologies promises to dramatically 
change the way in which state 
DOTs maintain and analyze their 
transportation data. “A GIS with- 
out dynamic segmentation is very 
difficult to use in transportation 
applications,” adds Vanderohe, 
who is currently researching the 
utility of GIS in transportation for 
the National Cooperative Highway 
Research Program. “Dynamic seg- 
mentation is, in effect, bringing 


planner could then use this map to 
analyze a number of complex land- 
use problems, such as the effect of 
urban growth on vegetation, for 
example, and then compare this 
map with ones created in past 
years to analyze changes over 
time. 


Dynamic Segmentation Benefits 

While a traditional GIS is used 
to analyze land and a road net- 
work is merely a fixed attribute 
that runs through that parcel of 
land, a GIS that incorporates the 


been working for years. 

“State DOTs collect attribute 
data about their road networks in 
milepost format—for instance, 
from milepost 3.2 to milepost 5.0 
on Highway 101, the road is paved 
in concrete,” explains David 
Fletcher, chief of the Geographic 
Information Services section of the 
Wisconsin DOT (Madison), and 
known since 1987 by most in the 
transportation industry as “The 
Father of Dynamic Segmentation” 
for his seminal contributions to the 
technology. In addition to the 
road’s pavement type, these attri- 
butes can also include the road’s 
pavement condition, number of 
lanes, and speed limit; its traffic 


Before and after segmentation: The red and yellow dotted line in the image on the left is the result of 
highlighting a road element before segmentation. The image on the right shows the segmentation of the road 
based on a query involving number of lanes and daily traffic of more than 3000 vehicles. (Courtesy of 
Intergraph and the Texas State Department of Highways and Public Transportation) 


the technology of GIS to the state 
Departments of Transportation.” 

The principles of dynamic seg- 
mentation are very similar to 
those of traditional GIS technol- 
ogy. Put simply, a traditional GIS 
is an integrated, computer graph- 
ics-based hardware/software sys- 
tem that allows users to overlay 
onto one map several layers of spa- 
tial and attribute data pertaining 
to a given parcel of land. The spa- 
tial data would represent the polyg- 
onal area being displayed, while the 
attribute data would represent the 
locations of all of the houses on that 
piece of land, the road network run- 
ning through it, and vegetation in 
the area, for instance. 

Once these layers are combined, 
they create a map that shows 
graphically the locations of houses, 
roads, and vegetation on the parcel 
of land. A geographer or land-use 
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technology of dynamic segmenta- 
tion can be used to analyze the 
road network itself. 

This represents an extremely 
important capability for users in 
the transportation industry, who 
for years have struggled with the 
implications of organizing, manag- 
ing, and visualizing the plethora of 
alphanumeric data that has been 
collected about the highways in 
their state. A GIS with dynamic 
segmentation allows these trans- 
portation officials to not only view 
their attribute data in map form 
quickly and easily, but also to ana- 
lyze the relationships between the 
attributes describing their road 
networks dynamically. 

Although this benefit may ap- 
pear to be relatively minor on the 
surface, actually it greatly en- 
hances the way in which transpor- 
tation officials at state DOTs have 


volume; the locations of potholes, 
signs, and accidents that have oc- 
cured along the road in the past— 
any of the information pertaining 
to that road which a transporta- 
tion official would need in order to 
analyze and manage it. 

“The problem is, these attributes 
change in randomly occuring in- 
tervals,” Fletcher adds. “Ask any 
transportation agency, and they'll 
tell you that this presents a big 
problem to maintainers of major 
highway networks, like the state 
DOTs.” It’s not enough to know 
that, for instance, a particular five- 
mile stretch of highway is part of 
Highway 101, he says. One would 
need to know where the attributes 
change along this five-mile stretch 
in order to properly maintain and 
analyze it. 

For instance, from mileposts 
zero to 3.1 along this particular 
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stretch of highway, the road may 
be paved with asphalt and from 
posts 3.2 to 5.0 it may be paved 
with concrete; from mileposts 1.3 
to 3.9 the speed limit may be 55 
miles per hour and from posts 4.0 
to 5.0 it may jump to 65 miles per 
hour; from mileposts 1.75 to 2.5 
the road may be three lanes wide 
and from posts 2.6 to 5.0 it may be 
four lanes wide; at milepost 1.75 
there may be a large pothole; and 
from mileposts 3.2 to 4.0 several 
accidents may have occured in the 
last two years. 

“All of these length-oriented 
characteristics, which are what 
state DOT's analyze and maintain, 
have different start and end 


Pavement Width 
along Route 17 


points,” says Fletcher. 


Arefinto 6.0 
Dynamic 


Gewese: Neste Cercina faste BOY 


Average 
Daily Traffic 
Volumes 


Heavy Traffic 
V-| Severe Traffic 


a ee ee 


Route Measure 
Traffie Volume | 


Pavement Status 
along Route 17 


Images courtesy of ESRI 


to analyze the results of a 


“These start and end Accidents along Route 11 change in the roadway, 


points are constantly pon Papper yer tree pe le galley or to simply query the da- 
changing, and a change tabase as to the condition 
in one, such as pavement, of a particular segment of 


can directly affect anoth- 
er, such as accident rate.” 

Therefore, if a trans- 
portation official wanted 
to determine whether 
there is a correlation be- 
tween poor pavement 
condition, speed limit, 
and an unusually high 
rate of accidents along 
this five-mile stretch of 
highway, Fletcher says, 
he or she would need to 
know the precise location 
at which every pavement 
and speed limit attribute 
begins and ends, as well as the lo- 
cations at which accidents have oc- 
cured in the past. 

Traditionally, to accomplish this 
feat state DOTs commonly relied 
on two manual approaches. One 
approach was to divide the high- 
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Data from the North Carolina DOT was used to 
analyze average daily traffic volumes, pavement 
status, accident locations, and pavement width 
along Route 11 in that state. The strio maps at the 
bottom of each image enable users fo visually 
correlate the relationship between data sets. ° 


way network into tiny chunks, 
usually in segments measuring 
only io of a mile, and assign in a 
tabular database all of the rele- 
vant characteristics pertaining to 
each tiny chunk of the road. Then, 
if a transportation official wanted 


pavement along the road, 
he or she had to sift 
through reams of tabular 
listings of information 
describing the road net- 
work and try to discern 
correlations between the 
various attributes man- 
ually. 

This approach proved 
to be extremely lengthy 
and cumbersome, even 
when a simple change in 
the road network was be- 
ing recorded or analyzed. 

“For a state like Wis- 
consin, where we have a 12,000- 
mile state trunk network, this ap- 
proach would amount to 1.2 mil- 
lion segments that we would end 
up having to manage, store infor- 
mation on, and process,” exclaims 
Fletcher. Furthermore, each seg- 
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DTK 486 drives high-performance software in PC Week Labs test. 


When PC Weeks editors asked PC Week Labs to 
test Autodesk’ss® Renderman™ software, a DIK 


i486" computer was chosen to run the sophisticated, 


high-level shading software program. (The drawing 
shown above is representative of the high quality of 
Renderman™ output.) 

It takes a lot of muscle to get the full benefits of 
Renderman’s™ power; we build that muscle into 
every DIK i486™ system™ 

We begin with Intel’s® potent 
i486™ processor (with its built-in 
cache and floating-point coproces- 
sor circuitry) and add a second- 
level 64KByte static Ram cache 
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ment would have to be updated 
each time a characteristic along 
the highway network changed—if 
a road was repaved or a pothole 
was fixed, for instance. 

“Even for a simple project, such 
as resurfacing this hypothetical 
five-mile stretch of highway, we 
would have to update 500 records 
in the database,” Fletcher adds. 
“This was neither very efficient, 
nor very elegant. It amounted to 
one unbelievable database man- 
agement problem.” 

Compounded with this problem 
was the fact that each data-collec- 
tion activity in a state 
DOT generally occurs on 
a slightly different cycle. 
In Wisconsin, for in- 
stance, construction proj- 
ects are updated in the 
fall, but visual distress 
surveys are conducted in 
the spring, and all the 
while traffic counts are 
being conducted to study 
traffic flow at different 
times throughout the 
year. Comments Fletch- 
er, “It was very difficult 
to coordinate all of these 
activities, and to keep 
such a huge database up 
to date all of the time.” 

While this first ap- 
proach was a fixed-length 
approach, in which each 
segment of road being 
analyzed was a fixed 
length of ‘Aoo of a mile, the second 
approach commonly used in the 
past was a variable-length ap- 
proach, in which the length of each 
segment of road was determined 
by a change in the attributes de- 
scribing that segment. 

In this scenario, special post-proc- 
essing software would create a new 
segment in the database only 
when the attribute describing that 
segment changed. Therefore, if the 
user wanted to analyze all seg- 
ments of roadway paved in con- 
crete, the system would search for 
the first segment paved in con- 
crete; if the segment next to it was 
also paved in concrete, the system 
would automatically “dissolve” the 
'4o0-of-a-mile indicator, thereby 
creating one segment measuring 
Y%s0 of a mile. 

Although the variable-length 
approach worked more efficiently 


COMPUTER GRAPHICS WORLD OCTOBER 1991 


than the fixed-length approach, it 
still presented problems. “Even 
though we were dealing with fewer 
segments, any time an attribute 
changed we had to continually re- 
define where those changes were 
occuring,” reflects Fletcher. 

Not only were these changes ex- 
pensive to process, but the ability 
to analyze changes over time was 
lost. “What characterizes this seg- 
ment this year may not be the 


The pavement condition of Florida roadways is 
being analyzed in this image, created using McDonnell 
Douglas’ GDS and dynamic segmentation. 


same as what characterized this 
segment last year, which probably 
wasn’t the same as the year be- 
fore,” Fletcher adds. “Because the 
segments were continually being 
redefined, it made it real difficult 
to analyze changes over time.” 


Enter GIS Technology 

In the middle to late 1980s, sev- 
eral state DOTs began to investi- 
gate the use of GIS technology, 
which would replace the tabular 
listings of transportation data with 
colorful maps. “We knew GIS was 
being used to create maps for natu- 
ral resource/environmental analy- 
sis applications to analyze spatial 
relationships,” Fletcher says, “so 
in 1987 we purchased the Arc/Info 
GIS from ESRI [Environmental 
Systems Research Institute; Red- 
lands, CA] to see if it could be used 
to create the linear maps we need- 


ed to use in our department.” 

While GIS technology certainly 
provided the Wisconsin and other 
DOTs with map-making capabili- 
ty, that process was still very 
much a manual one: Each time 
there was a change in an attribute 
describing the roadway, the user 
had to manually digitize along the 
map of the roadway network the 
start and end points of the new at- 
tribute. In some instances, this 
could mean that the user would 
have to digitize hundreds of thou- 
sands of points just to reflect one 
change, which would be a monu- 
mental task. 

But perhaps a more 
critical shortcoming in 
the technology was the 
fact that the user could 
not display a segment of 
roadway that was de- 
scribed by two or more 
attributes. For instance, 
if from mileposts 1.5 to 
2.0 the road was paved in 
concrete and was three 
lanes wide, the symbols 
representing each of 
these attributes would be 
displayed on top of each 
other, making the map 
impossible to interpret 
visually. 

Frustrated with the 
limitations in the exist- 
ing GIS technology, 
Fletcher licensed the Arc/ 
Info object code from 
ESRI and modified the program by 
writing specialized dynamic seg- 
mentation algorithms that solved 
most of the problems the Wiscon- 
sin DOT was experiencing. He 
then unveiled his ideas on dynam- 
ic segmentation in August 1987 at 
the annual URISA (Urban & Re- 
gional Information Systems Asso- 
ciation) conference, where he pre- 
sented a paper on the subject. 

Since that time, the concept of 
dynamic segmentation has been 
refined and is now incorporated in 
workstation-based GIS products 
from ESRI, McDonnell Douglas 
(St. Louis), and Generation 5 Tech- 
nology (Houston), whose systems 
can be used not only by state DOT's 
but in all applications in which lin- 
ear features must be analyzed, in- 
cluding pipeline, railroad, and river 
applications. Meanwhile, Inter- 
graph (Huntsville, AL) reports that 
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dynamic segmentation technology 
will be incorporated in its Trans- 
portation Information System. Ac- 
cording to Intergraph, this system, 
which is designed specifically for 
use at state DOTs, will combine 
dynamic segmentation with addi- 
tional features and functions in- 
trinsic to users at state DOTs. As 
of press time, the system was to be 
made available in January 1992. 

While the way in which dynamic 
segmentation operates in each GIS 
offering may differ slightly from 
product to product, the general, 
core technology behind dynamic 
segmentation is more or less the 
same across the board. 

First and foremost, a GIS with 


that the system does this dynami- 
cally means that the user doesn’t 
have to manually digitize changes 
along the road network; the fact 
that the system doesn’t segment 
the road network stored in the spa- 
tial database each time the system 
is queried means that storage bot- 
tlenecks are drastically reduced. 

While this is the main benefit of 
using a GIS with dynamic segmen- 
tation, the technology also offers 
additional benefits that are equal- 
ly intrinsic. 

For instance, in some applica- 


tion can also display road seg- 
ments represented by more than 
one attribute. For instance, a user 
can query the system to display all 
segments along Highway 101 that 
are paved in concrete, have not 
been repaired in the last 15 years, 
and are not well-lit; the user can 
then query the system to display 
the locations of accidents that have 
occured along those road segments 
to determine if there is a correla- 
tion between road condition, visi- 
bility, and accident rate. Besides 
dynamically updating the map on 
the display screen so the user can 
visually analyze the relationship, 
a GIS with dynamic segmentation 
can provide the user with a data- 


mn River 


te 


To see if there was a correlation between accident rate and pavement condition, transportation officials 
at the Wisconsin DOT used dynamic segmentation to display pavement condition (left: green pavements are 
adequate, red are deficient, and white are inconclusive) and the locations of car accidents (right) that 

occurred along those segments of roadway during 1986 and 1987. 


dynamic segmentation displays 
the map of the road network on a 
graphics display screen, and it 
stores the attributes describing the 
road network in an attribute data- 
base and the x,y coordinates of the 
road network in a spatial data- 
base. Each time the user queries 
the system to highlight segments 
of roadway characterized by a cer- 
tain attribute—to reflect, for in- 
stance, those segments of Highway 
101 that are paved in concrete— 
the GIS does this dynamically, and 
it represents the results of the que- 
ry on the graphics display screen 
only, without segmenting the road 
network stored in the spatial data- 
base. 

The ability to perform such a 
function in this manner is ex- 
tremely crucial to transportation 
officials at state DOTs: The fact 
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tions the road network stored in 
the spatial database does need to 
be segmented. For example, if the 
spatial location of a road were 
changed in any way—say, if the 
road were shortened or length- 
ened—a transportation official 
must reflect the new x,y coordi- 
nates of the road in the spatial da- 
tabase. Or, if a truck overturned at 
a certain point along the road and 
began to leak toxic chemicals into 
the ground, a user would need to 
know the spatial location of the 
spill in order to determine if the 
area surrounding the spill site 
were populated and, thus, would 
need to be evacuated. In these 
cases, users would need to segment 
the spatial database, and dynamic 
segmentation allows them to do 
this if necessary. 

A GIS with dynamic segmenta- 


base report that tells him or her 
the number of accidents that have 
occured in those segments, thereby 
relieving the user of the task of vi- 
sually counting the number of ac- 
cidents on the screen, which could 
be difficult to do if an entire state 
were being analyzed. The result of 
this query can then be stored as a 
new set of attributes and compared 
with other accident queries to ana- 
lyze fluctuations in accident rate 
over time. 


Creating Strip Maps 

An additional benefit of the core 
dynamic segmentation technology 
is its ability to represent a winding 
road as a straight line, while re- 
taining in its precise location every 
attribute describing the road. Such 
“strip maps” are useful for creating 
work orders that tell work crews 
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the locations of, say, those potholes 
between mileposts 18 and 20 along 
Highway 101 which need to be 
filled. 

Since dynamic segmentation 
was first conceptualized back in 
1987, transportation officials at 
several DOTs throughout the US 
and in Canada have been reaping 
the benefits afforded by the core 
technology in several applications. 

For instance, the Wisconsin 
DOT has used its version of dy- 
namic segmentation, which runs 
with Arc/Info but includes propri- 
etary analytical routines, to create 
a comprehensive pavement man- 
agement system that “identifies 
pavements that need repair, helps 
us determine how much it will cost 
to repair them, and prioritizes the 
order in which they should be re- 
paired,” according to the DOT’s 
David Fletcher. 

Fletcher adds that the Wiscon- 
sin DOT is also in the process of 
developing a safety analysis sys- 
tem that will help transportation 
officials there to identify hazard- 
ous locations along the state’s 
highway network and then sug- 
gest various strategies that may 
combat the problems being experi- 
enced. 

“From this, we can see where 
the hot spots are and query the 
system to determine if the acci- 
dents are related to day of the 
week or time of the day, if pave- 
ment condition or the width or cur- 
viness of the road are contributing 
factors, or even if they’re related to 
the location they occur in, such as 
if the accidents are all happening 
near a bar,” he adds. “Then we can 
suggest enforcement strategies, 
such as to get more law enforce- 
ment in the area, or engineering 
strategies, such as to widen the 
shoulders or take out some of the 
curves in the road.” 

Meanwhile, transportation offi- 
cials at the Florida DOT in Talla- 
hassee have combined the dynamic 
segmentation capabilities in Mc- 
Donnell Douglas’ Graphics Design 
System GIS and DEC VAX com- 
puters to create its Traffic and 
Roadway Characteristics Report- 
ing system. 

“We analyze and maintain all of 
the physical characteristics of our 
highways in this database,” ex- 
plains Gordon Morgan, manager of 
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data analysis and reporting at the 
DOT, “as well as a host of other 
data, such as Average Daily Traf- 
fic, and percentage of trucks vs. 
cars at different times of day and 
traveling in different directions.” 
Canada’s Saskatchewan DOT 
manages its approximately 25,000 
kilometers (15,500 miles) of high- 
way using Generation 5 Technol- 
ogys Geo/SQL, an Autocad-based 
GIS that features dynamic seg- 
mentation. (Saskatchewan runs 
the software on a PC, although it 
is available on Unix workstations.) 
“If we couldn’t use dynamic seg- 
mentation ... wed have to break 
our roadway up into 100-meter- 
long segments,” explains Roy 


use,” explains Bobby Harris, GIS 
program manager with the Uni- 
versity of North Carolina’s Insti- 
tute for Transportation Research 
and Education, which is working 
closely with the DOT in its imple- 
mentation of GIS technology. 
While some DOTs are already 
using the technology in real-world 
applications, several are still in 
the early phases of implementing 
GIS and dynamic segmentation. 
One of these is the Arizona DOT 
(Phoenix). Scott Hutchinson, the 
DOT’s transportation planner and 
GIS coordinator, reports that offi- 
cials there will be using the dy- 
namic segmentation capabilities 
within Arc/Info 6.0 to link accident 
data, highway log and traffic data, 
and pavement data, which are cur- 
rently maintained in milepost for- 
mat, for applications in safety and 


GiSes with dynamic segmentation will have 
far-reaching effects on the way in which 
linear data is analyzed and maintained. 


Chursinoff, DOT surfacing engi- 
neer. “If we did that for the 25,000 
kilometers [of roadway], we’d have 
250,000 spatial objects in our spa- 
tial database that we’d have to try 
and reference to. 

“With dynamic segmentation, 
you can automatically reflect 
changes in the data describing the 
road without changing the road it- 
self,” he adds. “After all, it’s the lo- 
cations of the attributes that are 
dynamic—not the road.” 

In addition, the North Carolina 
DOT (Raleigh), which has been us- 
ing earlier versions of Arc/Info’s 
dynamic segmentation for about 
18 months, reports that it has been 
experimenting with Arc/Info 6.0 
(which, as of press time, was sched- 
uled to be released as a commercial 
product in September) and plans to 
use the advanced dynamic seg- 
mentation capability now embed- 
ded in the core program for pave- 
ment management and to conduct 
accident analyses and environ- 
mental impact assessments. The 
latter application “will be valuable 
in determining the impact that 
transportation development may 
have on various environmental 
factors, such as wetlands and land 


traffic congestion analysis, as well 
as pavement management. 

Indeed, the incorporation of dy- 
namic segmentation technology in 
GIS has had and will continue to 
have far-reaching effects on the 
way in which linear data is ana- 
lyzed and maintained. 

“Considering the roughly 11,860 
miles of highway we have in Flori- 
da, and the number of characteris- 
tics that describe each mile, we 
probably could not have done this 
[created the Traffic and Roadway 
Characteristics Reporting system] 
without dynamic segmentation,” 
says Gordon Morgan of the Florida 
DOT. 

“... Dynamic segmentation will 
be crucially important to us,” adds 
Scott Hutchinson of the Arizona 
DOT. “A number of our applica- 
tions hinge on it.” 

“With GIS and dynamic segmen- 
tation, these people are now able to 
combine their data in ways that 
they never could before and actual- 
ly see the results of the integra- 
tion,” concludes Alan Vanderohe of 
the University of Wisconsin. 
“Without dynamic segmentation, 
you just couldn’t do that with 
transportation data.” CGW 


COMPUTER GRAPHICS WORLD OCTOBER 1991 


MEDICINE EDUCATION 


META:‘BALL:ISM! 


The meta ball approach only saw limited 
use, however, until META Corporation 
Japan developed META EDITOR™, 
modeling software that allowed artists to 
interactively create and modify 

meta ball models on bit-mapped color 
displays. The software's intuitive design 
and patented menu system eliminated 
the final barriers to the application of 
meta balls in a day-to-day production 
environment. A television series on 

the human body, for example, made 
particularly effective use of their 

power and flexibility in modeling and 
animating human anatomy sequences. 


Rounded shapes abound in nature, 
so why approximate them 
with polygons? 
Smoother, truer to life results 
can be obtained more directly 
and much more 
rapidly with ellipsoidal 
primitives known as meta balls. 
The nude shown here, 
for example, requires only 
72 such primitives (including 
the reflected versions 
used to create the vertical 
symmetry). Continued daily use over the years has 
since led to refinements in both the 
modeling software and the rendering 
routines. META Corporation Japan 
now makes this revolutionary 
technology available in three forms: 
computer graphics production 
under contract, the 
META EDITOR™ for the IRIS 4D 
Series, and licenses to the related 
routines for incorporation in 
rendering packages. 


The fewer the number of 
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data file. Files for meta ball 
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Wynne Ragland Jr., of Media Management 
(Norcross, GA), was a painter, printmaker, and 
photographer before discovering Computer 
graphics. Now he creates still images with 
Topas, a PC-based 3D animation program. “I'm 
trying to create something literal enough that 
people can identify with it, but abstract enough 
that they keep looking to find the story.” 
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Paintin 
in oD 


Fine artists find the 
third dimension a lush habitat 
for creating still images 


t first blush, it seems an odd pairing: 3D soft- 
ware and 2D images. It’s a coupling of tool and 
consequence as unlikely as building blocks and 
watercolors. And yet, more and more artists 
are using 3D modeling and animation software to cre- 
ate 2D still images. Some use these tools for obvious 
and pragmatic reasons: to produce printed materials 
with frames plucked from animations or pictures of 
products designed with 3D tools. Others use 3D pro- 
grams to create illustrations with a “computer” look, 
for special effects, to work with geometric shapes, or 
to simulate objects that don’t exist. 

But it’s the artists using 3D software to create their 
personal work—paintings, for lack of a better word— 
who seem to wander into a 3D space and manipulate 
it in the most fascinating ways. 

These artists develop their “paintings” using the 
same basic tools as engineers, designers, architects, 
and animators. They create 3D objects, shade them, 
place the models in a scene, define surface character- 
istics, light the scene, select a view, then shoot (ren- 
der) the picture (although perhaps not in that order). 
But the similarity with how others use 3D tools ends, 
for the most part, there. 

Unfettered by the need to model anything real or 
manufacturable, to match a storyboard or illustrate a 
concept, freed from the need to meet a deadline, these 
artists are discovering and exploring an artistic proc- 
ess that defies simple description and convenient 
naming. They may spend months roaming through a 
3D environment that they constantly change to cre- 
ate—some say chance upon—one image. 

Obviously, this isn’t painting, although the result 
may look like a painting. Nor is it sculpture, although 
that, too, plays a part. And the use of lights and cam- 
eras in 38D scenes begs a comparison with photogra- 
phy; yet, it’s as different from photography as photog- 
raphy is different from painting. See for yourself. 

Wynne Ragland studied painting and printmaking 
at the Atlanta College of Art and received an MFA in 
photographic art and sciences at the Rochester 


Barbara Robertson is senior editor of Computer Graphics World. 
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Institute of Technology. Now, he’s 
working with Topas from AT&T 
Graphics Software Labs (Indianap- 
olis). “I began experimenting right 
from the start,” he says. He creates 
his futuristic landscapes by start- 
ing with what he describes as big 
blobs of models—polygons of all 
shapes and sizes stuck together in 
a mesh. 

Then he pastes what he calls 
“funky texture maps” onto the 
model. “Most people create an ob- 
ject and try to make the object look 
photo-realistic,” Ragland says. “All 
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I’m looking for [in texture maps] 
are colors.” He might, for example, 
grab an image from a video, and 
then use only a section of that im- 
age as a decal that he slips onto 
the model. 

Once the texture map is applied, 
he begins shaping the model. He 
twists it, carves out polygons in 
some areas, grafts polygons onto 
others. As he does, the texture map 
stretches and changes, and the 
landscape Ragland is creating be- 
gins to form. “The model becomes 
the brush, and the texture maps 
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create the palette,” he says. “It’s 
real hard to explain. It’s like work- 
ing with clay. Shapes start to 
emerge.” 

Char Davies studied philoso- 
phy, anthropology, and visual art 
at Bennington College and re- 
ceived a BFA in 1978 from the 
University of Victoria (British Co- 
lumbia). During the next 10 years, 
she exhibited her paintings across 
Canada and worked as a freelance 
filmmaker with Canada’s National 
Film Board. In 1988, she joined 
Softimage (Montreal), where, as 
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“Stream” (left) and “Root” (right) 
are from Char Davies’ award- 
winning series, “Interior Bodies.” 
Both were created with 3D 
animation software from 
Softimage. “In this work, the 
content doesn’t come from 
objects, but from effects. It’s very 
ephemeral, and yet what | feel 
compelled to express is organic. 
With 3D animation software, | 
can simulate light and physical 
laws in nature.” 
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Film recordi g by Gw Hannaway (Boulder, CO). 


vice president and director of visu- 
al research, she explores new ways 
to use the company’s Unix-based, 
3D animation software as an imag- 
ing tool. Like Ragland, she search- 
es for images within a 3D space. 
But the environment she inhabits 
is as different from his as the proc- 
ess she uses and the images she 
creates. 

In her most recent work, an on- 
going series called “Interior Bod- 
ies,’ Davies uses very simple mod- 
els. “Root,” for example, has no 
more than 10 polygons. The com- 
plexity in the images comes in- 
stead, as it might in the natural 
world, from the play of colors, 
shadows, reflections, textures, and 


atmospheric effects. 

“As a painter, I tend to focus not 
on modeling or animation, but on 
material definition, texturing, 
lighting, and rendering,” she says. 
The Softimage system, which runs 
on Silicon Graphics workstations, 
gives her the ability to work inter- 
actively with these effects in a 3D 
world. 

“When I was painting, the can- 
vas became a wall I couldn't get 
through,” she says. “Now I can 
pass beyond the picture plane. I 
can move around three-dimension- 
al objects inside a three-dimen- 
sional space. It’s like sculpture, ex- 
cept I cannot touch, and unlike 
sculpture, because I can cross exte- 
rior boundaries and go inside. 

“It’s not a wrap-around virtual 
space,” she adds, “but I feel like ’m 
in there far more than when I was 
working on canvas, or with paint- 
ing software. With painting soft- 
ware, youre still working with 2D 


surfaces and layers. With 3D, 
you're making an environment 
and taking a snapshot of it.” This 
ability to enter an environment, to 
move around and inside the forms 
she creates, is in harmony with her 
subject matter. 

In “Interior Bodies,” Davies is 
exploring what she calls “visual 
metaphors of nature,” metaphors 
that “are alternative to the Carte- 
sian world view of Western sci- 
ence, which has separated mind 
from body and ‘man’ from nature.” 
With “Root,” for example, she 
wanted to represent the unity of 
the root, the plant, and the envi- 
ronment. “I had a sense that I 
wanted a root-like form,” she says, 


“that would be simultaneously un- 
der the earth and also part of the 
surrounding landscape.” 

She began “Root” by sculpting a 
simple shape, a twisting tube, us- 
ing a round spline that she dupli- 
cated to get a series of circles, ex- 
truded with a “skin,” twisted, and 
placed in a spherically shaped en- 
vironment. Next, she added light. 

“T usually start with one light in 
front, one in back,” she says, “one 
warm, one cold, and work from 
there.” Then, she colored the 
shape. Thus far, she had created 
something she describes as “an 
ugly, tube-like thing in a brownish 
color.” It’s enough, for once she has 
a shape and a lighted environ- 
ment, she begins working with the 
camera, using it to change her 
viewpoint as she searches for the 
composition. “Sometimes, I spend 
days,” she says. “Sometimes, I ani- 
mate the camera and make 200 or 
300 frames that I look at the next 
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day, trying to find that one frame 
that begins to resonate. 

“Tve no interest in making deco- 
rative work,” she explains. “If 
there’s no emotional power, I dis- 
card the images.” 

Once she finds the view, she be- 
gins adding textures to the mod- 
el—textures captured with a scan- 
ner or painted perhaps, but more 
likely, procedural textures. With 
procedural textures, she can work 
interactively with the material 
definitions, changing textures, col- 
ors, transparencies, reflections, 
and refractions, simulating the be- 
havior of light and its natural 
properties as it interacts with the 
various surfaces of the three-di- 
mensional forms. She can change 
the material definition of any part 
of the objects she’s sculpted, in- 
cluding the environment. She can 
cause a light to shine through a 
partially transparent texture to 
cast colored shadows (“like a dance 
hall in the ’50s,” she explains), 
then change the texture, the trans- 
parency, the colors. “It has nothing 
to do with painting, but I’m bring- 
ing all my skills as a painter to the 
creative process.” 

She is, though, in a way, paint- 
ing her metaphors with light rath- 
er than oil paints. “Because the 
work is based on the effects of 
light,” she notes, “it’s very ephem- 
eral.” She points to an area on the 
right side of “Root.” “I look at Root 
and I can’t tell how it was created. 
That’s how ephemeral it is. I as- 
sume this area was created with 
projected light,” she says, and 
smiles. “I love the fact that I don’t 
know. It still has mystery for me.” 

David Sherwin (Berkeley, CA) 
studied drawing and sculpture at 
Chicago Art Institute, graduating 
with an MFA in 1968. In 1987, he 
began working with computer 
graphics at the Suite 3D Center for 
Art and Technology (San Francis- 
co), where he had access to a vari- 
ety of 3D and 2D software pro- 
grams. The following year, he re- 
ceived a first place award from 
Prix Ars Electronica. 

He tends to use 3D software 
more as Ragland does than the 
way Davies uses it, in that he 
works with very complex models to 
create his still images. Unlike 
Ragland, however, he usually be- 
gins with a drawing. “Because 
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exist any other way.”—David Sherwin (Berkeley, CA) 


drawing is one of my strengths, I 
might do a thumbnail on paper 
and scan it into the computer,” he 
says, “but usually I start with a 
freehand sketch on the computer 
using a vector or spline, and ex- 
trude that shape into a 3D model. 
“I push the complexity as far as I 
can. I use lots of polygons,” he says, 
explaining that, to create the soft 
curves in his images, he needs lots 
of points. He also uses lots of mod- 
els—and models within models. 
“Then, I play,” he says. “There’s 
a 3D space in the computer that 
creates variables that don’t exist 


any other way. I can explore a re- 
ality in that space that can’t be ex- 
plored any other way.” 

He plays with textures, drawing 
from a personal library of hun- 
dreds of textures created and col- 
lected during the past four years— 
scanned images, painted images, 
images he’s altered with image 
processing software such as HiRes 
QFX from Ron Scott Inc. (Hous- 
ton). And as do the other artists, he 
plays with lights, colors, transpar- 
encies, and other material defini- 
tions. “I work like a jazz musician,” 
he says. “I like to improvise, to ex- 
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Constance Lawrence of 
Lawrence & Lawrence Associates 
(Emeryville, CA), a painter and 
ceramicist, began using 
computer graphics to “paint 
with light” eight years ago. She 
first became interested in 3D 
software because it could 
produce higher-resolution 
images than painting software. 
“TO me, Computer graphics is 
more of a mental than a tactile 
thing. But the bottom line is that | 
really enjoy playing with shapes, 
lights, and textures." 


COMPUTER GRAPHICS WORLD OCTOBER 1991 


plore as many op- 
tions as I can.” — 

The resulting “paintings” have a 
depth and texture that imply 
three-dimensionality, yet despite 
the complexity of the underlying 
models, it’s often impossible to see 
a 3D object or a model. 

Constance Lawrence (Emery- 
ville, CA) also uses extremely com- 
plex models to produce soft and flu- 
id shapes. However, for Lawrence, 
who studied painting and ceramics 
at the Instituto de San Miguel and 
was an apprentice to Master 
Weaver Ida Grae, it was 
the ability to paint with light that 
first drew her to computer graph- 
ics eight years ago. 

Prompted by Sherman Kennedy, 
a software engineer who has since 
become her partner, she began her 
research with computer graphics 
by using painting systems. Now, 
she works with a version of Topas 
enhanced by Kennedy that gives 
her the ability to make the graph- 
ics “less perfect.” 

“Since Topas puts out an ASCII 
file, we can change specific attri- 
butes such as the color of individ- 
ual vectors and polygons in a semi- 
transparent object,” Kennedy says. 
“We use it to add complexity to the 
model.” 

Kennedy has also spent a great 
deal of time perfecting the quality 
of the output. Thus, it’s possible to 
create film-recorded images that 


en es 


‘more closely reflect the im- 
ages Lawrence sees on- 
screen, that capture the jewel-like 
quality of those images. 

To create her images, Lawrence 
often uses transparent, spline- 
based models that she lights from 
the inside. “I can affect the colors 
of the models with the lights,” she 
says. “I also change colors with 
textures. It’s a whole different way 
of coloring than painting. 

“In painting, you always see the 
direction it’s going. With 3D, you 
make accidental discoveries,” she 
says. “No matter how well you 
know the tools, you still will be 
surprised by the way light hits ob- 
jects. The surprise is very impor- 
tant to me. Sherman sets after a 
goal. I sit down to have fun. The 
surprise is the pleasure. If I’m 
pleasantly surprised, then I have a 
good result.” 

It’s a delight with happenstance 
that Ragland, Davies, Sherwin, 
and Lawrence all seem to share a 
joy in working with a system that 
gives something back to them. 
Most people who work with 3D 
systems, artists and developers 
alike, point to the need for and ad- 
vantages of interactive systems. 
For all of these artists, who freely 
explore moving, three-dimensional 
environments in the creative proc- 
ess of producing still images, “in- 
teraction” has a much deeper 
meaning than the simple spinning 
of 3D objects. CGW 


45 


Sat that r role. 


CONDON 


oe BY KEN 


3 


ay Set - Seater as a ape overall integration 0 of the computer 
. it into the engi 1 


. at fe ie oo . engineer- 
Although the school re- 


ing out of school who are used to 


Stephen Porter is the managing editor of 


quires all of its students to own a 
computer, Orr says that after a 
year and a half, the intern’s main 


use for the computer is in English 


class. “The engineering classes 
don’t use it at all. They exposed 
him to a CAD program a little bit. 

But that’s it. There is no concept of 
integrated engineering operations 


using the computer.” 


That failure, says Orr, could 
have dire consequences for US in- 
dustrial competitiveness. “The fu- 
ture successful manufacturing and 
engineering companies,’ says Orr, 
‘are going to be computer-inte- 
erated. And companies will effect 
that transition from where they 
are now to that computer-integrat- 
ed status much more readily if 
they have trained engineers com- 
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IDEK’s MULTIFLAT Series of 17-Inch Color Monitors 


IDEK’s MULTIFLAT Series of 17-inch Color Monitors take 
full advantage of the remarkable properties of their Flat 
Square Tubes (FST) to deliver superior resolution and a 
sharper image that is easier on your eyes. A glimpse at 
our 17” Color Monitors reveals their matchless over- 
scanning capability that delivers a crisp, distortion-free 
display across the entire screen. 

In addition, Automatic Frequency Scanning realizes 
outstanding performance for business graphics, CAD/ 
CAM applications as well as desktop publishing on your 
Mac or IBM compatible system. 


As you can see below, whether your requirements are 
simple or complex, IDEK has the Flat Screen Color 
Monitor that’s just right for you. And priced right, too! 
See for yourself what a difference a Flat Screen Monitor 
from IDEK can make. 


MULTIFLAT Series (17” Flat CRT Monitors) 


Model H. Frequency Dot Resolution 
MF-5117 20to50kHz 0.28 1024 768 
MF-5217 30 to57kHz 0.28 1024 768 
MF-5317 (Comingsoon) 30to80kHz 0.28 1280 x 1280 

MULTIFLAT Series (21” Flat CRT Monitors) 

Model H. Frequency Dot Resolution 
MF-5021 15 to 38kHz 0.31 1024 768 
MF-5121 21 to 50kHz 0.31 1024 768 
MF-5221 30 to 80kHz 0.31 1280 x 1280 
MF-5321 (A.R.Panel) 30 to 80kHz 0.31 1280 x 1280 
MF-5421 (A.R.Panel) 30 to 80kHz 0.26 1600 x 1280 


IDEK also offers its 
MULTIFLAT Series of 21- 
inch Flat Screen Color 
Monitors that deliver the 
same superior resolution 
and performance as the | 
other members of the | 
IDEK lineup. 
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Du Pont Pixel 


The Visual Processing newsletter for OEMs, VARs and System Integrators 


Bringing Fusion to the Desktop 


PX20-the latest addition to the Fusion family 


The success of the Power Fusion range of 
Visual Processors, and demand for desktop 
versions has prompted Du Pont Pixel to 
extend the Fusion range of visual accelerators 
to include the PX10 and PX20 “Desktop” 
products. Announced at Siggraph ‘91, the new 
products are compatible with standard 
desktop workstations such as the IBM RISC 
System/6000, SPARCstations, PCs and Ace 
platforms. 

The new Desktop range includes SBus, 


MCA, EISA/ISA and 6U VME_ boards 
supporting a wide range of configurations to 
suit different application and 


price/performance requirements. These boards 
make it possible for — workstation 
manufacturers, integrators and ISVs to provide 
advanced visual processing solutions on 
common desktop platforms - at desktop prices 

Despite the ‘Desktop’ label the boards still 
pack a hefty punch. A single slot board with 
two Intel i860s provides 160 Mflops and 
polygon drawing rates up to 50K polygons/sec 
(24 bit, Gouraud shaded, 32 bit Z buffer). The 
techniques to effectively use parallel i860s to 
achieve these levels of performance: were 
developed in the Power Fusion. program. 
Now, with the introduction of ‘Desktop 
Fusion’, finding a visual processor at the right 


price/performance is no longer a 
problem. 
Software is the Product 
ay tg The most important aspect 
Meee of Desktop Fusion is not the 
hardware but the software. In 
particular the difference between 
the Desktop software and the 
Power software, ie nothing at all! 
Desktop Fusion is the first 
| addition to the growing range of 
software compatible Fusion 
visual accelerators - enabled by 
_ the open, programmable Fusion 
architecture. The extensive 
range of Fusion software tools 
run without modification on any 
of the Desktop or Power Fusion accelerators. 
And includes assemblers and linkers, C and 
FORTRAN compilers, Fusix (a multi- 
processing operating environment), and 
optimized industry standard libraries such as 
X, PEX, GL and PIKS. 


(Continues on page 5) 


GL on SPARC 


PX/GL opens new market horizons for SGI 
geometry partners. 

The launch of PX/GL by Du Pont Pixel 
means that, for the first time, a GL compatible 
library is now available on SPARC platforms. 
Independently developed by Du Pont Pixel 
and accelerated using its range of graphics 
processors, PX/GL offers Silicon Graphics 
geometry partners the ability to port their GL 
based applications for SPARCstation users. 

Andrew Russell, SUN’s European Graphics 
Marketing Manager, said, “With _ this 
announcement, SUN and Du Pont Pixel 
provide a welcome alternative platform for 
developers with investment in GL code.” 

Until the launch of PX/GL the use of GL 
had beerrrestricted primarily to users of Silicon 
Graphics machines. Now, applications can be 
made available to the huge SPARC user base. 

As a 3D graphics library GL is highly 


regarded in the graphics industry, being used 
by all 3D CAD, visualization and simulation 
applications on Iris machines. t 2) 


PX/GL and PX100 running a GL based flight simulator on a 
SPARCstation 2 


IGE Medical Systems 
adopt Fusion 


IGE Medical Systems Ltd, an affiliate of 
General Electric Company (USA), plans to 
incorporate the Fusion boards from Du Pont 
Pixel, into the Target Series2 advanced 
radiotherapy planning product. 

The development team, based at IGE’s UK 
facility, is working very closely with Du Pont 
Pixel to ensure that the software and hardware 
meet their needs precisely. The Fusion boards 
are expected to provide extra facilities and a 
higher degree of standardization on the Target 
Series2, at a reduced cost. 3) 


Interactive ray tracing of a volumetric MRI data set 
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Welcome 


On behalf of Du Pont Pixel | would like to 
welcome you to the very first edition of our 
new look newsletter - Insight. Insight provides 
an insiders view of our latest visual processing 
technology, the successes of our partners and 
market developments in visual processing. 

Those of you familiar with Du Pont 
Pixel will notice 7 
immediately = 
change. As the gum 
Fusion program 
includes so much 
more than just new 
products, we 
needed an identity 
that summed up 
the new Du Pont 
Pixel - ‘The Visual 
Engineers’ does just that. 

Since the launch of our Fusion program 
last year, Fusion has grown _ into providing 
multi-level visual processing solutions from 
Desktop Fusion to Power Fusion and we are 
beginning to reap the rewards of the extensive 
effort of the last two years. While many 
companies are experiencing a reduction in 
growth, Du Pont Pixel’s revenue is increasing 
steadily through 1991. 

The success of the Fusion program is not 
just due to the technology, but to the complete 
package of engineering services available to 
our customers. To this end we have developed 
an extensive range of support services, 
including training, consultancy and turnkey 
design - all aimed at ensuring our customers 
are successful, which makes us successful. 

But of course the products are also very 
important. This newsletter is dedicated to 
features surrounding what we believe to be 
one of the most extensive range of visual 


% 
“Partnership is the key to our 


success” 


processing solutions available from an 
independent manufacturer. 
Best Regards, 
Aen 
The 
<0) 
Anthony R Tuck 


President & Chief Executive 


PS. For further information on any of the 
articles please call your local Du Pont Pixel 
office. 


Fusion available on IBM 
RISC System/6000 


Siggraph ‘91 marked the launch of the 
Fusion program of visual processing 
accelerators on IBM’s UNIX workstation - the 
RISC System/6000. The first processor to be 
integrated onto the MCA backplane is the 
PX100. MCA versions of the PX10 and PX20 
will follow before the end of the year. 

The Fusion accelerators allow the RISC 
System/6000 to be used in application areas not 
addressed by IBM’s own graphics adaptors - 
these include image processing, publishing and 
pre-press, Command and control, radar and 
ATC displays, as well as applications requiring 
intensive floating point acceleration. 

For more information on how Fusion 
enhanced the performance of an end-user’s 
RISC System/6000 based application turn to 
page 4. 


PX/PIKS enhances Image 
Processing within Fusion 


Program 


The ANSI/ISO standard-PIKS (Programmer's 
Imaging Kernel System)-defining a vendor 
independent imaging library interface is now 
coming to fruition. Du Pont Pixel have been 
actively influencing and directing this standard 
to meet consumers! needs and have now 
launched PX/PIKS, reinforcing their 
commitment to open systems. 

PX/PIKS is an optimized implementation of 
PIKS running on the full range of Fusion 
hardware and is fully integrated with standard 
graphics libraries such as X, PEX and GL. 

For more information on PIKS turn to 
page 10. 


Visual Processing Glossary 


Visual Processing 

Merging graphical, imaging, numerical and 
video techniques to communicate visual 
information. 

Fusion 

Du Pont Pixel's program of hardware and 
software, accelerating the combination of 
graphics, imaging and numerical processing. 
Visual Engineering 

The synergistic use of software and hardware to 
provide the ultimate in visual processing. 
Fusix 

A portable interface for transparently inter- 
grating host and attached parallel processors. 


Visual Reality 

Using Visual Processing to synthesize and 
animate photo-realistic images - an essential 
ingredient of true Virtual Reality. 


Federal Program Update 


Current federal programs that need Fusion: 
TAC-3 - The Tactical Computer. 
DTC-2 - The Desktop Tactical Computer. 
AWIPS - The Advanced Weather Information 
Processing System, also GCO, AFCAC 308, 
SEWP and CCTT. 


General Electric harness 
Fusion horsepower for 
image compression 


A US division of GE has selected Fusion for 
a 1.2 GFlop real time image compression and 
decompression engine. GE required an add in 
processor that offered the flexibility and 
programmability to handle a wide range of 
image formats. As well as  super-high 
performance enabling real time processing. 

The system being developed will use three 
PX200 Power Fusion boards, each with four 
processors - all operating in parallel to provide 
the floating point horsepower. The PX200 uses 
the latest generation of i860 processors - the 
i860XP. Du Pont Pixel’s parallel operating 
environment - Fusix - is used to harness the 16 
i860XPs over the four boards. 

The system uses Du Pont Pixel’s high speed 
interconnect bus - PXbus - to connect the 
boards and allow real time image IO. GE are 
implementing an image IO board that interfaces 
directly to the PXbus - a task simplified by their 
use of the standard PXbus interface circuitry, 
implemented in a single chip. 

This project is an example of using Fusion 
accelerators as floating point array processors 
where no display is required. In the Power 
Fusion range of accelerators this is easily 
achieved simply by using a PX100/200 
processor without the video output board. 

Announced at Siggraph ‘91 the PX200 is 
due for delivery in 4Q91. Until then GE will be 
developing their software on the PX100 - both 
boards being completely software compatible. 


OpenSource to Fusix 


Du Pont Pixel has introduced an 
inexpensive source licensing —_ program, 
OpenSource for Fusix. Fusix is the real-time, 
portable parallel processing environment which 


provides a _ rich set 


of object-oriented 
concurrency paradigms and is at the heart of 
the Fusion program. 

Since the announcement of the Fusion 


Program a year ago, Fusix has emerged as a 
much sought-after software tool for unlocking 
and harnessing the power potential of parallel 
processing. At present it is implemented on 
single and multiple i860s (XR and XP), and on 
a variety of hosts, including 386/486 based 
PCs, SPARCstations and RISC System/6000. 

With OpenSource users of i860s can 
evaluate the expressive power of Fusix by 
purchasing a $495 runtime package for 
SPARCstations or RISC System/6000, called the 
Fusix Prototyper. This allows developers to 
experiment with various concurrency 
constructs and assess their suitability for 
particular applications. OpenSource full source 
licenses start at around $10K. Porting guides, a 
validation suite and on-line BBS support are 
available for source level customers. A 
reference hardware development platform with 
4 x i860s (PX100) is also available to assist in 
the porting process. 

For more detailed 
OpenSource turn to page 9. 


information on 


BDS and Du Pont Pixel 
announce image processing 
partnership 


BDS Systems and Du Pont Pixel have 
entered into an agreement to port Xcalibur, 
BDS Systems’ advanced X-windows based 
image processing software, to Du Pont Pixel’s 
range of Fusion processors. Upon completion, 
Xcalibur users will be able to take advantage of 
Fusion’s industry leading performance to 
accelerate their image processing applications. 

In addition, Du Pont Pixel’s customers will 
be able to access the imaging libraries Xcalibur 
offers, and merge them into their own product 
offering. They will also be able to take full 
advantage of the MOTIF graphical user front 
end and the image data handling capabilities 
offered by Xcalibur. 

For more information on BDS and Xcalibur 
turn to page 12. 


Du Pont Pixel Play 
Their ACE. 


Du Pont Pixel recently announced their 
commitment to the ACE consortium with the 
goal of being the first independant hardware 


vendor to bring Advanced Risc Computing 
(ARC) compliant Visual Processing products to 
the marketplace. 

Further details page 10. 


Fusion Range Overview 
For an overview of the complete Fusion 
range, turn to page 9. 


Robotechnik, a German manufacturer of 
Robotics and simulation equipment have 
placed a major order for PX100’s, for 
integration into their range of simulator 
products. The first application of the PX100’s 
will be in the development of a tank gunnery 
simulator combining polygonal, textural and 
image based visual processing techniques. 

Jorn Bosse, Managing Director — of 


AFE enter technology 


alliance 


AFE Computers, a leading supplier of 
SPARC-based graphics workstations have 
entered a strategic technology alliance with Du 
Pont Pixel. 


For more info see page 4. 


PX100 clinches major defence order 


Robotechnik commented, “Having spent a 
number of months examining the alternative 
options, we felt Du Pont Pixel’s PX100 best 
fitted our needs in all aspects. Both the 
technology and the price performance were far 
superior to that of the other companies we 
considered. By using this technology, 
Robotechnik will be in a position to bid for any 
future applications in the field of simulation” & 


Computer Generated Synthesized Imagery for gunnery simulation 
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A look at how Fusion improved the 
performance of Du Pont Engineerings Plant 
Visualization application 

For a company such as Du Pont, the 
diversified energy, chemicals and _ fibres 
company, designing and maintaining _ its 
processing plants is a serious business. Gone 
are the days when architects and engineers 
joined forces at the drawing board, the world 
of Computer Aided Design has opened up. 
However, as with any other complex visual 
processing applications, the quest for greater 
performance is always there. 

Du Pont Pixel have been developing a 
method to optimize performance by integrating 
its PX100 visual processor with the 3rd party 
Plant Visualization Application used by Du 
Pont Engineering running on IBM's RISC 
System/6000 Unix-based workstation. 

The application aids engineers with the 
problems of spatial organization in complex 
plants. It allows design teams from various 
disciplines to build a 3D model of the plant 
based on engineering information from 
catalogues and specifications specific to a 
client’s particular design rules. The application 
checks for interference clashes, inconsistencies 
and interfaces to stress analysis. Output from 
the application takes the form of industry 
standard drawings, standard engineering 
reports, material take-offs and electronic data 
transfer to other systems. 

It's not only the initial design of the plant 
which depends on such a system. Processing 
plants - whether they be oil refineries or nylon 
production plants - are designed for a life-cycle 
of around twenty years. Obviously, technology 
advances and market forces mean that the use 
of the plant or indeed the processes involved, 
may need to be changed. Even on the high 
performance graphics workstations available 
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The internal detail of a typical plant model 


today, designing a plant, or even simply 
changing one element within it may involve 
vast amounts of time. 

Du Pont Pixel has demonstrated the 
feasibility of using the PX100 Power Fusion 
graphics processor to significantly upgrade the 
performance rates for the application on IBM's 
RISC System/6000 workstation. Currently, a 
single PX100 board is providing ES to 100K 
polygons/second of 
graphics performance, 
when displaying extremely 
complex models, z . 
containing up to 500,000 : 
polygons. The  PX100 
accelerates display list 
processing and high-level 
clipping, as well as 
processing polygons. This 
reduces the requirement for 
a high performance host, 
making it possible to use 
smaller and — cheaper 


TA typic al pl ant mod containing over 250,( 


workstations such as the RISC System/6000 
320 - significantly reducing overall system 
cost. This kind of performance means a 
particular plant can be represented on screen 
as an interactive image, the engineer can ‘walk 
through’ the plant and assess the implications 
of adding pipes or valves in_ particular 
locations - quickly and easily. The savings in 
time and cost are immense. 
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Enhancing the value added graphics market 


AFE computers, a leading supplier of 
SPARC-based graphics workstations, have 
entered a strategic technology alliance with Du 
Pont Pixel to jointly exploit value added 
graphics markets through innovative 
engineering and focused marketing programs. 
The first product of this alliance is the 
OpenStation $20 VRX - a system providing the 
highest floating point performance on the 
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lowest cost SPARC processor available today. 
The integration of a SPARC Processor and 
Du Pont Pixel’s PX100 parallel i860 graphics 
engine provides users with a powerful 15.8 
MIPS Sun-compatible system, along with 


accelerated graphics to meet the demands of 
custom 3D applications. A. high degree of 


customer upgradability is achieved through 
selecting from 1 to 4 i860s for the graphics 


engine and appropriate DRAM and VRAM for 
each application - delivering up to 550k 3D 
vectors/sec, 165K 3D shaded polygons/sec 
and 320 MFlops of floating point power. 

Based in the UK and USA, AFE Computers 
markets OpenStation systems and_ related 
software through value added resellers. @ 
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Earth science 


Bill Mockridge, an independent consultant, 
explains why Fusion is his platform of choice 
in the demanding area of earth sciences. 

The multi-processor Fusion boards provide 
a long overdue computing solution for the 
Earth Sciences, particularly seismic and remote 
sensing where enormous data volumes and 
lengthy computation is necessary for 
meaningful displays to be possible. The ability 
to peruse a large number of images; to check 
On processing parameters; to reprocess or 
further process segments of data; to visually 
compare in correct spatial registration different 
data types - is all part of the load placed by 
these applications on the underlying hardware 
and software. 

Each stage in the path of data, from the 
acquisition of observations to becoming a fully 
corrected image or data object, has specific 
requirements that can affect the choice and 
configuration of the hardware used. 

Field data acquisition for all land, marine 
and airborne surveys put emphasis on quality 
control and display monitoring of the large 
volumes of data input from the multi-channel 
sensors. Real time displays to ascertain data 
quality require a high level of both processing 
and display capability. Even in this time 
critical phase preprocessing may need to be 
applied before recording eg: geometric 
corrections or compositing algorithms. 

Fusion hardware supports the maximum 
data rates on VME as well as more than 100 
Mbytes/sec through the PXBus _ interface 
directly onto the boards - accommodating the 


most data hungry application. 

In the office based processing phase the 
real-time pressure is off but the amount and 
complexity of computation increases. The 
Fusion hardware offers single and double 
precision operations on IEEE format floating 
point. Onboard physical data memory is 
linearly addressed and can be up to 256 
Mbytes, even so, a task is not limited by this as 
memory is virtually mapped onto host stoarge, 
allowing for the biggest problems. Multiple 
Fusion boards can be run together to achieve 
any required level of performance at a fraction 
of the cost of a mini-supercomputer. 

All supplied libraries are optimized to run 
in parallel, transparently on however many 
Fusion CPUs are present in the system. Most 
earth science algorithms are easily split to 
speed throughput with few changes to the 
existing serial CPU programs. Libraries are 
available for imaging (the ANSI/ISO_ PIKS 
standard) and seismic (SEG compatible) 
processing. 

For the Interpretation phase the emphasis 
is on display with the ability to have fast visual 
access to a large number of complex images. 
Transparent, high speed, hardware support for 
the time consuming X primitives eg: line 
drawing, area fill and rendering, overcome 
most of the limitations of X in the image 
display field. 

These are the many capabilities provided 
by Fusion which greatly enhance the ability to 
display data in the way both the application 
and the user requires. It’s this, and Du Pont 
Pixel’s commitment to standards and support 
that make me feel comfortable that | have sel- 
ected the best products to support my work. @ 


[he sharp end of earth science 


Platform agility (Continued from page 1) 

An interesting advantage of the software 
compatibility between the various accelerators 
is that for the first time many different desktop 
platforms can use software _ identical 
accelerators. This ‘platform agility’ of the 
hardware can substantially reduce the load on 
software developers who have to support 
multiple platforms. Once their code is ported 
to the Fusion accelerator, the same code can 
be re-used on any platform that also supports 
a Fusion accelerator. Hardware seems to be 
easier to port than software! 

Included in the Desktop product range are 
the PX10 and PX20. The PX10 is a single 
board visual processor, whereas the PX20 is 
typically a two board processor and 
framestore combination. Central to the PX20 
performance is the PXBus which allows 100 
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The Desktop Fusion Program 


MByte/sec —inter-board §=communication 
without loading the host backplane. PXBus 
also provides the flexibility to use multiple 
processor cards for increased performance, or 
multiple framestore cards for driving multiple 
displays. It can also be used as a high speed 
lO interface. 

A typical desktop accelerator will pack 
two 40MHz i860’s and an 8 or 24 bit high 
resolution (1280 x 1024) display into one or 
two slots. Other typical features include up to 
16 MBytes of memory (in addition to the 
framestore), an 8 bit overlay and local serial 
lines. 

And what of the future? The power 
available on standard machines will increase 
rapidly as advances made in the Power Fusion 
program are adapted and engineered for the 
desktop. Desktop reality is not so far away! 
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My Kingdom for a Bus 


During the design of the Desktop range of 
visual processors, Du Pont Pixel found the 
need for a high speed bus to interconnect 
processor and framestore cards. This bus 
needed to be an extension of the i860 bus to 
allow for multiple masters, with the flexibility 
to accommodate multiple processor cards for 
increased performance or multiple framestore 


cards for driving multiple displays. 
Unfortunately such a bus did not appear to 
exist in the market, and so Du Pont Pixel set 
about designing a suitable bus themselves - the 
result is the PXBus used in the PX20 processor 
range on the VME, MCA and PC backplanes. 
PXBus is a high bandwidth asynchronous 
communications channel between multiple 


A typical PXBus configuration 


The right tools for the job 


Running the demonstration programs 
supplied with a Fusion board can be fun, but 
what about running your own applications? 
Where do you start? You have 10 man years 
of effort invested in a complex Fortran or C 
program originally written for an ageing or 
retired uniprocessor system. How do you 
protect that investment whilst at the same time 
enhancing its performance? 

With the help of the Visual Processing 
Development Environment (VPDE) your 
application can be up and running with little 
porting effort. The suite of tools and utilities 
provided in the VPDE are: 

Development and Debugging Tools 

Both C and Fortran i860 compilers are 
available with vectorizers along with 
parallelizing options. These compilers make 
use of the multiple instruction units and 
pipelining available on the Intel i860. The 
compilers are complemented by an assembler 
and linker, together with object file utility 
programs such as dump, nm, size, strip and a 
library archiver. Du Pont Pixel holds and 
supports the source for the entire i860 tool 
chain to ensure high quality is maintained. 

Debugging tools include fdb - an 


assembler level symbolic debugger supporting 
single stepping, thread status display and 
instruction disassembly and a dbx. style 
debugger allowing running processes to be 
attached and individual thread control. A 
sophisticated profiling tool allows code to be 
monitored to identify hot spots. 
Fusix 

To make it easy for applications to benefit 
from the performance potential of parallel 
processors, VPDE includes Fusix. Fusix solves 
the communication, synchronization, 
integration and development problems found in 
systems consisting of a UNIX host and an 
accelerator with internal parallel processing. 
Fusix effectively fuses all the processing 
elements under a_ uniform programming 
environment. 
Fusion Libraries 

To ease integration of software onto the 
Fusion family of boards a set of utility libraries 
provide a common interface to the underlying 
hardware - both the host system and the Fusion 
board. Included are: Fusio - a remote system 
call interface that allows your application to 
use the facilities of the host such as file 
handling, with no source changes; Viplib - a 


PX20 boards, allowing up to 4 PXmasters and 
4 PXslaves. The masters can be running at 
different clock speeds, even i860XP_ boards 
running up to 66MHz. 

PXBus gives a full 32 bit address range and 
64 bit data path, and is optimized to provide 
high bandwidth block transfers from a single 
master by supporting both write posting and 
read pipelining. Another important feature of 
the PXBus is that a PXmaster need not be 
aware of the PXBus system configuration, 
minimizing software dependencies. 

The arbitration overhead for PXBus is 
minimal. The arbiter uses a fairness protocol 
and a bus hogging scheme allows _ priority 
arbitration with pre-emption of a current low- 
priority master from the PXBus. 

The PXBus_ specification includes a 
timeout, a single interrupt and four context 
bits. The context bits are user definable but are 
normally used as processor context bits for 
controlling remote framestore modes. 

Having developed PXBus to meet a 
genuine engineering need, its greatest 
weakness is that it is — proprietary! 
Consequently Du Pont Pixel are interested to 
find partners to develop and disseminate the 
use of PXBus. Interested? Let's talk! 8 ] 


simple common interface to all the Video 
Output Processors; Malloc - a Unix like 
memory allocation utility that can select 
between cached/uncached memory and 
Config - a simple interface to a human 
readable configuration database. 

Taken as a whole, these tools and utilities 
that make up VPDE form a very powerful base 
from which application development and 
porting can take place. © 


Application 
Libraries 


Application 


An application may use any appropriate VPDE tools 
and libraries 
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OpenSource to Fusix 


Since the announcement of Fusion a year 
ago, Fusix has emerged as one of the most 
sought-after software elements of the program. 
Fusix is Du Pont Pixel’s real-time, portable 
parallel processing environment — which 
provides a _ rich set of object-oriented 
concurrency paradigms. At present it is 
implemented on single and multiple i860s (XR 
and XP), and on a variety of hosts, including 
386/486 based PCs, SPARCstations and the 
IBM RISC System/6000. 

As a marvel of technology, the Intel i860 
has carved itself a sizeable niche as an 
attached processor for compute, graphics and 
imaging intensive applications. Whilst the 
Unix needs of i860s are well catered for, 
software for using the i860 in attached or 
embedded processors has been _ largely 
neglected. Fusix was developed to fill this 
void and to provide a seamless interface with 
the host and the attached processor. 

Often Fusix’s parallel processing features, 
such as threads and dynamic load-balancing 
are highlighted, hiding its suitability for simpler 
single tasking applications. For whilst Fusix 
provides a very rich set of concurrency objects, 
if your i860 application is a single task (to print 
‘hello world’?) you can still benefit from Fusix. 
This is because Fusix provides a transparent 
remote-system-call interface from the i860s to 
the host to implement the stdio.h functions and 
many Unix calls, such as sockets and signals. 
You can just compile and go and introduce the 
parallelism later. 

During the past year, Du Pont Pixel have 
received numerous requests from customers 
who wanted to license Fusix separately for 
their own i860 hardware. In the absence of a 
de facto standard for attached i860s, it has 
been decided to share this technology lead 
with the i860 community at large and 
introduce a separate source licensing program 
for Fusix. This program will license the Fusix 
source and its associated tools, such as 
debuggers independent of other Fusion 
hardware and software components. 

Users of i860s can evaluate the expressive 
power of Fusix by purchasing a $495 runtime 
package for SPARCstations or IBM RISC 
System/6000, called the Fusix Prototyper. This 
allows developers to experiment with various 
concurrency constructs and assess their 
suitability for their application. Software 
developed for the Prototyper is compatible 
with the full-blown Fusix. Full source licenses 
start at around $10K. Porting guides, a 


validation suite and on-line BBS support are 
available for source level customers. A 
reference hardware development platform with 
4 x 1860s (PX100) is also available to assist in 
the porting process. 

Validated Fusix ports will enable 
customers to purchase various optimized 
scientific and visual libraries. Such as Multi- 
threaded X, PEX, PX/GL, Phigs+ and PIKS 
already ported by Du Pont Pixel. The Fusix ABI 
is fully compliant with the i860 ABI as defined 
by Intel allowing developers to use a mixture 
of C, Fortran or Assembler language interfaces 


8 td @ 
Wide-ranging Fusion 
The deliverables of the Fusion Program 

First launched at Siggraph ‘90 the Fusion 
Program from Du Pont Pixel continues to go 
from strength to strength - providing a winning 
combination of software, hardware and engin- 
eering services. The table and diagram below 
outline the current deliverables of the Fusion 
Program, mentioned throughout Insight @® 


for their programs. 

Now that Fusix’s portability is well 
established, we intend to develop it further to 
provide a MetaThreads interface to various 
emerging but divergent parallel processing 
APIs such as SVR4 MP, OSF/Mach, OS/2, 
MacOs and others. Thus, parallel programs 
developed to the Fusix API will be portable 
across many different platforms. This is similar 
in concept to MetaGUls which provide 
compatibility across different windowing 


systems. 10) 


Performance 


(Polygons/sec) Power Fusion 


Desktop Fusion 


Desktop Fusion Power Fusion 
PX10 PX20 PX100 


Backplane 


MCA 


ISA/EISA 


6U VME 


Features 


i860s per board 1-2 


E 


No of Processor Bards 


No of Display Heads 
PXBus 


Typical Performance 
Polygons/sec 
3x3 Convolution pixel/sec 


Total MFlops 


VPDE Development Environment 


C & Fortran Compilers 
Development Tools 


Graphics & Imaging Libraries (Optimized & compatible) 


PX/X 


PX/PEX 


PX/GL 


PX/PIKS 


*Available through a bus adapter +Shipping Q491 
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An alliance with "X" 

Du Pont Pixel's commitment to industry 
standards shines through once again as they 
announce their participation in the X 
consortium. The membership will ensure Du 
Pont Pixel maintain their leading edge in the 
advancement of computer technolgy in the 
field of window systems, graphics and user 
interfaces. 


Du Pont Pixel joins ACE... 


As part of its major strategy in increasing 
the platform support for the Fusion program, 
Du Pont Pixel recently announced that they 
have joined the growing list of companies that 
represents the ACE consortium. As an 
independent hardware vendor, Du Pont Pixel 
have nothing but full support — for 
standardization and Open Systems within the 
workstation sector, which is the driving force 
behind the ACE initiative. 

Nick Ray, Managing Director at MIPS UK 
commented “The whole intention of ACE is to 
emulate the success of the PC market by 
creating an open multi-vendor environment 
with well defined standards which enable 
companies to add value. In the PC market, we 
have seen hundreds of companies make a 
successful business by producing add-in 
boards, cards and software. We confidently 
expect the same to happen in the ACE world, 
and welcome the endorsement of companies 
like Du Pont Pixel and their early commitment 
to the ACE platform” 

The motivation behind Du Pont. Pixel 
joining at this early time is to ensure that 
Fusion products are available for ARC 
compliant workstations, when they become 
available next year. Confidence in meeting this 
goal is increased by the level of compliancy 
that Du Pont Pixel already have with the ACE 
graphics strategy. Although not part of the 
specification, all indicators are pointing to the 
fact that GL, the 3D graphics library developed 
by Silicon Graphics Inc (SGI) will be the 
graphics library adopted by ACE members. Du 
Pont Pixel already have a highly optimized 
implementation of this library and thus are not 


Commitment to 
Open Systems 


only in a position to supply ARC compliant 
third party hardware within short timescales, 
but can also give other consortium members a 
significant time to market benefit by 
engineering graphics and imaging solutions for 
their workstation ranges. 

The — workstation = manufacturers 
committing to developing ARC compliant 
workstations already represent a_ significant 
share of the workstation market, therefore they 
are a key platform within the Fusion program. 
Du Pont Pixel's commitment to ACE will be as 
strong as that of the systems vendors in 
producing and marketing ARC compliant 
workstations. The emphasis to make ACE a 
success is on the system vendors and Du Pont 
Pixel will do everything possible to support 
them in this goal by providing the Visual 
Processing requirements needed by application 
developers in the demanding fields of 3D 
graphics and image processing. 13) 


MASS860 - Joining 
distinguished company 


Among equally distinguished companies 
as IBM, Olivetti, Alliant and Oki, Du Pont 
Pixel have joined the MASS860 consortium. 
MASS860 is a co-operative association of 
computer companies formed to promote 
application software and standards for Intel’s 
i860 microprocessors. The i860 processor is at 
the heart of the Fusion program of high 
performance visual processing hardware, 
software and engineering services. 

“In this age of rapidly changing 
technology, it is important for us, and other 
companies to work together to ensure that 
there is synergy between new and emerging 
products. Joining MASS860 is one way of 
supporting the drive toward open systems” said 
Neil Trevett, Du Pont Pixel’s VP of Marketing. 
“Intel’s i860 forms the heart of our product 
range and we are committed to it. It makes 
sense for us to promote the architecture and to 
encourage others to build and_ port 
applications. Benefiting both developers and 
end-users.” 


..and SPARC International 


A further endorsement of Du Pont Pixel’s 


independent positioning is the recent 
announcement that it has joined SPARC 
International. Du Pont Pixel is keen to take as 
active a part as possible in the development of 
workstation graphics and hopes to make up 
for the lack of graphics leadership or direction 
in the SPARCalike market. Du Pont Pixel sees 
SPARC International as a_ key body, 
representing a group of companies who enjoy 


a large share of the workstation market. ® 


Open Imaging 
through PIKS 


The field of Image Processing has tended 
to lag behind graphics in the move towards 
open systems. Performance requirements have 
forced the use of proprietary hardware and 
software interfaces, and the unbounded nature 
of imaging has made the specification of a non- 
proprietary imaging library a difficult task. This 
has been problematic for vendors keen to 
provide an open and _ portable imaging 
application library - but the situation is about 
to change. 

PIKS (Programmer's Imaging Kernel 
System) is an emerging ANSI/ISO standard in 
which Du Pont Pixel are actively participating. 
The ANSI X3H3.8 working group is defining 
the PIKS API covering a very broad spectrum of 
imaging functions. ISO activities in Germany 
and the UK are defining formal imaging models 
and an Image Interchange Format (IIF). These 
three components together make up the 
complete Image Processing and Interchange 
Standard (IPI). 

Although not yet fully defined, Du Pont 
Pixel have started a_ fully optimized 
implementation of PIKS (PX/PIKS) that will 
track and grow to be fully compliant with the 
standard. 

The advantage of executing PIKS on the 
parallel Fusion architecture is that all 
algorithms can be effectively accelerated, not 
just the simplistic ones normally accelerated by 
hardware. Also, a Fusion accelerator can 
execute Graphics as well as Imaging in the 
same application. This flexibility is used to fully 
integrate PIKS with both X and GL. For 
example: all PX/PIKS functions can be 
executed within (and clipped to) a normal X 
window. Also, GL graphics and PIKS imaging 
functions can be combined through the use of 
a common Z buffer - particularly useful in 
applications such as 3D volumetric rendering 
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Osman Kent, VP of R&D at Du 
Pont Pixel presents his personal 


Graphics Hardware - A Paradigm lost? 


A few years ago | 
gave a paper at NCGA 
which aired doubts on 
the future of dedicated 
graphics hardware. By 
this | was referring to 
devices which were 
gadget laden, difficult 
to program or had 
algorithms cast — in 
silicon. At the time it 
raised a few eyebrows 
but the prognosis was 
not conclusive. 
Perhaps there was a place for line-drawing 
chips or microprogrammed monsters after all. 
Or could we possibly do everything with a 
CPU+framestore model? We could not tell. 

As a company we were hedging our bets. 
We had two development projects each 
following a different path. One with lots of 
dedicated hardware using a SIMD approach 
and one with a simple CPU+framestore model 
using a MIMD parallel architecture. 

A lot has happened since. The industry 
has moved on, CPUs have become much 
faster. Then we were talking of 10 Mips on the 
desktop. Today it is 50 Mips for the same price 
and expectations of functionality have grown 
faster than many expected. 

Where is the Gouraud Shading chip? 

Of the two projects, only one survived to 
market - the simple one with the 
CPU+framestore model. The more we worked 
with it, the more we were amazed by what 
was possible and how quickly we could 
develop software for it. The other project did 


view on Visual Processing. 
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not make it. Although faster on paper it proved 
difficult to program and the performance we 
were getting with the simple machine was 
beyond our expectations. And there were 
many instances where we simply did not 
believe what we were seeing. Nor did our 
customers for a while - “.you mean this is 
done with just 4x i860s...where is the gouraud 
shading ASIC...vou. can do_ real-time 
convolution as well?.On the same 
platform?...” 

It took a lot of convincing but gradually 
our views about the future of graphics 
hardware changed irrevocably. The reign of 
complex, algorithmic silicon for visual 
processing has gone forever. The dumb 
polygon machine was dead. The general 
purpose CPU is the new king. 

Software is the Product 

For many of you, this view probably 

represents a radical departure from the norm. 


And this newsletter was probably the last place 
you would have expected to read about it. 
After all, Du Pont Pixel excels in building 
graphics hardware and here we are predicting 
its demise. Fear not - what we are predicting is 
a seemingly subtle yet significant paradigm 
shift. 

In the past companies like ours built 
whizzy hardware, and software was the 
necessary evil we had to put up with to make 
the hardware work. Whereas now, we develop 
whizzy software and hardware is what we 
build to make that software run well. Simply 
put, software is the product, hardware is the 
delivery vehicle. It is this very shift in emphasis 
which marks the end of hardwired or 
microprogrammed graphics devices - A 
paradigm lost. And for Du Pont Pixel - a 
paradigm lost is an opportunity found! 17) 


There are many similar instances of paradigm shifts taking place in our industry. Perhaps | will leave those for another 


edition. Meanwhile, | leave you with a favorite story | heard a few years ago. 


Customer: | need 500,000 vectors per second! 

Vendor: Ummm...Why do you need that many vectors? 

Customer: | need to draw lots of detailed contours. 

Vendor: Why do you need so many contours? 

Customer: | need them to visualize a surface. 

Vendor: But, wouldn't you like to see a surface as a surface instead? 

Customer: Yes, of course, but | didn’t think it was possible so | didn’t mention it. 

Vendor: What do you see when you visualize a surface? 

Customer: Well, | really want to understand the volume enclosed by the surface 
and | know for a fact that you cannot display volumes directly. 

Vendor: Let us give you a demonstration of our volume rendering tools... 


This story is attributed to Ms Mary Whitton of Sun Microsystems 
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Image processing with Xcalibur 


BDS Systems, Inc located in Virginia, USA 
specializes in advanced UNIX image 
processing applications with its own imaging 
product Xcalibur. The Xcalibur product was 
developed specifically to work on sensor 
derived image data, such as airborne electro- 
optical collection devices or other image 
collection platforms, such as the commercial 


Visual Processing 
power delivered 
on SPARC 


MicroMuse Ltd, a leading value added 
distributor and system integrator for SPARC- 
based systems has chosen the PX100 visual 


processing board to provide its Visual 
Processing solutions. 

Christopher Dawes, MicroMuse’s 
Managing Director, commented; “Our 


decision to go with Du Pont Pixel gives us the 
Opportunity to enter markets that we would not 
otherwise be in a position to target.” 

“Having looked at a number of different 
companies, we found that Du Pont Pixel had 
the most exciting products available to suit our 
exact needs. Their graphical expertise has 
enabled them to come up with optimum 
products at the best price performance 
available. Both their present range of products 
and the products in the pipeline indicate that 
this will be a long-term relationship.” 

MicroMuse have signed agreements with 
some of the UNIX industry’s main players 
including SUN and Interactive, and are the 
most successful European Distributor of 
SPARC-based systems for Opus Systems. 
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satellite SPOT IMAGE. 

Other image application 
areas for Xcalibur are in the 
— medical imaging community. 
With the new technology of 
medical imaging systems and 
i additional diagnostic 
_ information of these systems, 
| BDS Systems is developing 
/ new market opportunities 
with the Xcalibur product. 

| BDS Systems was recently 
| awarded a contract with the 
~ National Institute of Health 
to integrate NIH’s imaging 
software into a more 
standard environment of UNIX, “C” and 
OSF/MOTIF”. 

BDS Systems and Du Pont Pixel have 
begun to port Xcalibur, BDS Systems’ 
advanced UNIX image processing software, to 
Du Pont Pixel’s Fusion range of hardware. 
Upon completion, Du Pont Pixel will be able 
to offer its customers an enhanced range of 


1860XP provides 
PX200 power 


The high end capabilities of the Power 
Fusion program have been further extended 
with the announcement of the PX200 
visual processing board from Du Pont 
Pixel. The board, available later this year, 
is based on Intel’s i860XP microprocessor and 
increases the graphics performance of the 
existing PX100 by up to 400%. 


Muse/ix 2000 - the latest SPARC technology 


new heights with Xcalibur 


image processing products. Application 
developers will be able to access the imaging 
libraries from Xcalibur and merge them into 
their own products. At the same time, they will 
be able to take full advantage of the MOTIF 
graphical user front end and the image data 
handling capabilities offered by Xcalibur. 

The high performance offered by the 
Fusion Program gives Xcalibur users industry 
leading speed on their desk in a networked 
workstation environment. The — scalable 
architecture of Xcalibur allows users to select 
the most appropriate  price/performance 
platform. Choosing to run on the host CPU of a 
RISC based machine, a UNIX multi-processor 
platform, or for top end performance, the 
Fusion hardware. 

Xcalibur is designed and built to the 
OSF/MOTIF, X-Window, and UNIX standards. 
BDS Systems also has a strong capability in 
UNIX software engineering development 
working for several commercial and 


government customers. 


The PX100 which uses parallel i860s 
already offers a significant price/performance 
lead to customers in the visual processing 
market. The PX200 which makes use of the 
new i860XP extends the performance 
envelope of the Fusion Program for those users 
with high-end visual processing needs - such 
as those found in textured and shaded 3D 
modelling applications and volumetric 
processing. 

Both the Visual Processing Development 
Environment (VPDE) and the existing software 
libraries will be available on the PX200. The 
libraries which include X, GL, PEX and PIK, are 
already optimized for the i860 and will be 
further accelerated by the use of the i860XP. 
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x 
0 
pet 
c 
fe 
0. 
>) 
QO. 


doing engineering in a networked 
personal computer environment.” 

Others, both in and out of acade- 
mia, support Orr’s perspective. Pe- 
ter Gien, an assistant professor of 
mechanical engineering at Texas 
A&M in College Station, Texas, for 
example, says that computers are 
“fundamentally ignored” by engi- 
neering schools. “Teachers assign 
students a Fortran program and 
have them do something on a 
spreadsheet, and they feel pretty 
comfortable that they’ve intro- 
duced computers into the curricu- 
lum. But that is so far removed 
from the potential that modern 
computer technology has.” 

Things like parametric and vari- 
ational modeling technologies, rap- 
id prototyping, and optimization 
software go virtually unmen- 
tioned, says Gien. “All these are 
new and very powerful comput- 
er technologies, and they are 
not in the curriculum in any 
shape or form,” he says. 

“There’s a lot of hand-waving 
by schools about how we have 
computers in our program,” he 
continues. “But it turns out to 
be either a computer graphics 
class where the nuts and bolts of 
clipping algorithms are dissected, 
or it’s just learning how to use Au- 
tocad and spreadsheets and things 
like that. And it’s not really direct- 
ed at design.” 


rofessor Mike McGrath of the 

Colorado School of Mines 
makes the further point that engi- 
neering schools have not yet start- 
ed to use the computer as an in- 
structional tool. By taking advan- 
tage of the computer’s ability to 
combine text with animation and 
video, a teacher could show in a 
dramatic way, for example, how 
changes in the parameter of an 
equation affects the motion of an 
object. “If you do that,” says 
McGrath, “then my visual learn- 
ing is turned on, and it’s combined 
with my symbolic use of mathe- 
matics, and suddenly I see things I 
didn’t see before.” 

“Td like to see us start out with 
the assumption that the computer 
is the fundamental tool for the 
learning process and not some- 
thing you add on to the course,” 
says McGrath. 

Yet the concern over the failure 
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of schools to integrate computers 
more fully into their engineering 
curricula is far from unanimous. 
Dr. Richard Schneider, for exam- 
ple, the education planning man- 
ager of the car product develop- 
ment division at Ford Motor Com- 
pany, believes engineering schools 
are already doing a good job train- 
ing students in CAD/CAM technol- 
ogies. “In fact,” he says, “it’s proba- 
bly their forte.” 


Dimitry Grabbe, director of in- 
terconnection research and applied 
technology at AMP (Harrisburg, 
PA), a $3 billion manufacturer of 
connectors for computers and tele- 
communications, agrees. Indeed, 
says Grabbe, schools may be 
spending too much time teaching 
students how to use a CAD system 
and not enough time teaching fun- 
damental engineering principles. 

“The use of computers is not a 
problem,” he says. “It is having 
enough insight to recognize when 
the computer is giving you a 
wrong answer and then having the 
ability to find out why.” 

Too often, says Grabbe, engi- 
neers use CAD programs to create 
computer models that look great 
on the screen but which produce 
inaccurate analysis results. 
“Eighty percent of the computer 
models created for stress analyses 
and other things are wrong be- 
cause they weren’t set up right,” 
says Grabbe. 

As a result, Grabbe says he be- 
lieves computers sometimes get in 


the way of education. “I wish stu- 
dents were first taught without a 
computer, with just a slide rule. 
And then once they understand 
the fundamentals, once they un- 
derstand the algorithms, once they 
understand how the mathematics 
work, then they can go to a com- 
puter and just do it faster.” 

This concern that US engineer- 
ing schools are doing an inade- 
quate job of training students in 
fundamental engineering princi- 
ples is echoed by many observers. 
In addition, experts say schools 


need to provide engineers with a 
more holistic education, exposing 
them to several disciplines rather 
than just one narrow specialty. 
Critics also say that engineering 
programs are too short. While uni- 
versities in other countries make 
engineering a five- or six-year pro- 
gram, US schools try to do it all in 
four years. 

Perhaps most significant, how- 
ever, is the complaint that US stu- 
dents aren't getting enough real- 
world design experience. 

As several observers note, many 
students go through four years of 
engineering school without ever 
taking a single product from de- 
sign through manufacturing. In 
fact, says Detlef Koska, a principal 
of AT Kearney (Chicago), a manu- 
facturing consulting firm, many 
US undergraduate mechanical en- 
gineering students “graduate with- 
out ever having been in a factory.” 

This he says, contrasts sharply 
with German engineering schools, 
where factory experience is a pre- 
requisite for entering freshmen. In 
addition, he says, German schools 
have strong apprenticeship pro- 
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Everyone is simply amazed at the advanced 
performance delivered by Mutoh’s state-of- 
the-art pencil plotting technology. Yet 
everybody (and their business manager) 
also wants a machine that’s affordable and 
user friendly. 
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grams, which call for engineering 
students to spend time working in 
industry during their school years 
under the guidance of an experi- 
enced engineer. 

While some schools are now of- 
fering co-op programs that try to 
mimic that apprenticeship experi- 
ence, says Koska, they have yet to 
win widespread support among ei- 
ther students or industry. 

Given these kinds of problems, 
even those who support greater 
use of computers in engineering 
courses sometimes agree that com- 
puter usage is a lower priority 
problem than simply providing 
students with a 
more practical, 
hands-on type of 
engineering edu- 
cation or a more 
in-depth under- 
standing of engi- 
neering principles. 

“I do think there 
is an opportunity 
for better use of 
computer tools,” 
says CAD/CAM 
consultant Peter 
Marks, managing 
director of Design 
Insight (Los Gatos, 
CA). “But if I were hiring people to 
come up with my next-generation of 
great products, I would think it is 
more important that they have 
shown evidence of being able to take 
a product concept from initial crite- 
ria through successful demonstra- 
tion. ’d consider that more impor- 
tant than computer experience.” 

To provide students with that 
kind of hands-on design experience, 
Marks says more and more schools 
are giving students design projects 
that require them to work in teams 
to build something, be it a solar car, 
a boat, or a bridge. That kind of ex- 
perience, says Marks, provides stu- 
dents with an invaluable opportuni- 
ty to learn how to work in teams, 
break a project into subtasks, source 
out parts, and make presentations 
of results to peers. 

Of course, such design projects 
don’t preclude the use of comput- 
ers. Indeed, says Orr, integrating 
that experience with greater com- 
puter usage would be ideal. “As an 
engineer, I agree that you need to 
learn how to design,” he says. “But 
you ought to learn how to design in 
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a 20th-century environment, not a 
19th-century environment.” 

Yet the computer environments 
provided by engineering schools 
continue to vary widely. Take the 
Massachusetts Institute of Tech- 
nology in Cambridge, for example, 
which conducts one of the more 
well-known design projects for its 
students. Each year, engineering 
sophomores take a design course in 
which students are broken up into 
two teams to build competing ma- 
chines. The machines are usually 
intended to perform some bizarre 
task, such as gathering up Ping- 


Many t us | engineering 


graduate — 


Pong balls or picking up soda cans. 
The team whose machine performs 
the best wins. 


hile it’s the building of the 

machines that provides 
the students with the valuable les- 
sons in design, the actual competi- 
tion itself, which is held at the end 
of the year, has become one of the 
most popular spectator events on 
the MIT campus. The annual 
event attracts national and even 
international press attention, and 
over the years the competition has 
had considerable influence on the 
nature of design projects and com- 
petitions held at other schools 
around the world. 

What makes the MIT competi- 
tion so colorful is that students not 
only build machines that perform 
the designated task, but they even 
build support vehicles and devices 
whose sole purpose is to disable the 
opponent’s machine. These sup- 
porting devices push each other 
and flip each other over. “The rules 
of football apply,” chuckles MIT 
professor Woodie Flowers, who 


first developed the design course 
back in 1972. 

Interestingly, however, this 
highly respected design course 
makes only limited use of comput- 
ers. Students use PCs and Macin- 
toshes for little more than sketch- 
ing. While Flowers says faculty 
members do plan to increase that 
computer usage, he exhibits a cau- 
tious attitude toward their imple- 
mentation. 

“One must be careful,” he says, 
“to keep computer systems from 
interfering with the hands-on proc- 


ess. A judicious mix of hands-on 
activity with computer-aided de- 
sign and engineering is very ap- 
propriate. But I think it’s very im- 
portant that students are sensitive 
to the issues of uninformed use of 


the computer ... they have to know 
it’s not garbage in and gospel out.” 

Flowers also tends to oppose the 
use of complicated CAD systems 
that take too much time to learn. 
That’s why, he says, students tend 
to use Macintoshes. “If a computer 
system requires a student to spend 
40 hours to get to the point where 
he can use it, then it is not effec- 
tive in my opinion.” 

In fact, Flowers tends to consider 
it inappropriate for universities to 
spend time training students on 
any particular software program, 
since “it will be outmoded by the 
time they graduate.” Preferring in- 
ternally developed software, Flow- 
ers says students can learn how to 
use any particular program once 
they’ve entered the workforce. The 
job of schools, he says, is to give 
students enough exposure to com- 
puters so that they are comfortable 
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with them as design tools. 

Clearly, however, there are 
schools that hold different philoso- 
phies about computers. The Uni- 
versity of Southwestern Louisiana 
in Lafayette, for example, has its 
students make extensive use of 
workstations and the Caeds CAD/ 
CAM software sold by IBM. It’s the 
kind of sophisticated software that 
Flowers would resist. 

“We debated the wisdom of us- 
ing this kind of software a few 
years ago,” acknowledges Moha- 
mad Samadi, an instructor at USL. 
“But we feel that by introducing it 
early in the educational process, it 
really gets the kids excited about 
engineering.” 

Indeed, USL is one of the few 
schools that currently introduces 
students to solid modeling in the 
freshman year. The idea, says Sa- 
madi, is to get students thinking in 
3D right from the beginning. Al- 
though the school still teaches a 
2D drafting course in conjunction 
with the 3D modeling course, Sa- 
madi says he expects that eventu- 
ally the school will drop 2D draft- 
ing altogether. 

The junior and senior years at 
USL see students taking courses in 
dynamic and finite-element analy- 
sis using the computer. And in the 
senior year, students participate in 
an open-ended design course in 
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which they design and manufac- 
ture a mini-baja (small all-terrain 
vehicle), while using the computer 
extensively in the design process. 

Two other schools that are sold 
on the value of introducing solid 
modeling technology to students 
early on are Texas A&M and Per- 
due University, in West Lafayette, 
Indiana. The former prefers Inter- 
eraph software for its ease-of-use, 
while the latter favors the PC en- 
vironment and Cadkey software. 
But both share a similar vision. 

And although students at Texas 
A&M aren’t introduced to solids 
until their senior year, assistant 
professor Peter Gien, says the 
school considers the technology “a 
wonderful vehicle for understand- 
ing mechanics. We need to bring it 
downstream. We are working on 
that. We want to filter it down as 
far as economics allow.” 

At this point, with computer us- 
age varying so much between 
schools, it’s virtually impossible to 
make any general statement about 
which types of schools are doing a 
better job of integrating computers 
into the curriculum. 

Some experts claim that the big- 
ger schools are more successful, 
since they often have stronger re- 
lationships with computer vendors 
and, thus, are more successful at 
acquiring technology. Most big 


schools also have a center or pro- 
gram dedicated to exploring the 
use of advanced technology in 
manufacturing. 

MIT, for example, offers the 
Leaders for Manufacturing Pro- 
gram, which seeks to provide stu- 
dents with both the computer 
skills and management skills to 
successfully lead world-class man- 
ufacturing operations. It is, says 
MIT’s Woodie Flowers, a rigorous 
program that graduates students 
with dual master’s degrees in engi- 
neering and management. 

Despite that, other experts con- 
tend that small schools are doing a 
better job at integrating computers 
into engineering curricula because 
their implementations of technol- 
ogy have a more direct impact on 
the average undergraduate stu- 
dent. Some of the reasons for that, 
they say, are that their smaller 
size makes it easier to coordinate 
computer usage among different 
departments. In addition, the fac- 
ulty at the bigger schools are more 
involved with individual research 
projects, and so have less time to 
contribute to the complicated task 
of revising courses to make better 
use of computers. 


hen there are the two-year 

schools that, according to 
Joel Orr, often do an excellent job 
of training students in how to use 
select CAD tools. However, what 
such schools can’t offer is a well- 
rounded engineering education. 

In any case, says Orr, there is 
virtually no school that has yet in- 
tegrated the technology into a cur- 
riculum that places the computer 
at the very center of the student’s 
activities. And given the debates 
about the proper role of the com- 
puter, it is not at all clear if and 
when that will happen. 

As David Freyberg, associate 
dean of engineering for undergrad- 
uate education at Stanford Univer- 
sity in Stanford, California, points 
out, “Computer integration is real- 
ly just happening right now. Some 
schools have been working on it for 
a while at the initiative of individ- 
ual faculty members, but we’re 
only now getting a real grounds- 
well of support to try and figure it 
all out. And it’s way too early to 
know pedagogically what’s going 
to work best.” CGW 
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NCGA Unveils Plans for 1992 Show 


More than 150 industry representatives and members of the press gathered 
July 29 at a reception in the Las Vegas Hilton to hear NCGA’s plans for the 
association’s 1992 conference and exposition. 

NCGA held the reception during SIGGRAPH ’91 to unveil its strategy for 
the association’s 13th annual conference and exposition, “NCGA Presents: 
CAD & Engineering Workstations ’92 and Business Graphics ’92.” The 1992 
show will be held March 9-12 in Anaheim, Calif. 

The reception included brief presentations by Sue Grady, NCGA chairperson 
for 1992; Joe Smith, co-director for the 1992 conference and exposition; 


NCGA 1991-1992 Board 
Members Elected 


NCGA welcomes the following 
individuals to its Board of Directors 
as a result of the 1991-1992 elections. 
Board members who are just begin- 
ning their terms in the following 
positions are identified by by an 
asterisk (*). Terms for these board 


members begin October 1, 1991. 

Dr. Barton Krawetz, vice president of engineering at Lockheed Corporation and 
Chairperson chair of the CAD & Engineering Workstations *92 conference; and Dr. Joel Orr, 
Sue Grady* NCGA interim president. 


Tektronix Inc. Smith explained the renaming of NCGA’s annual show. “For 1992, we’re 
focusing sharply on the two largest computer graphics markets: CAD and 
business graphics,” Smith said. ““We’ve renamed the show to reflect this new 
focus.” 

The ’92 show will actually be two shows under one roof, with CAD & 
Engineering Workstations ’92 concentrating on engineering applications such as 
CAD, product data management and industrial analysis, and Business Graphics 
92 focusing on business applications such as multimedia, desktop publishing 
and presentation graphics. 

Krawetz discussed the need for education in computer-aided engineering 


Chairperson-Elect 
Michael Teague* 
ChemShare Corp. 


Vice Chairperson 
S. Dennis Witkowski* 
LDI Corporation 


Past Chairperson 


Harold Blair processes, and he stressed the importance of NCGA as a source for that educa- 

Apogee International Corp. tion. “NCGA is a vector for us, pointing the direction industry should take in 
using these computer technologies,” Krawetz said. 

President (Interim) For more information on NCGA’s 1992 conference and exposition, call 

Joel Orr NCGA at 703-698-9600, ext. 310. 


Orr Associates Inc. 


Upcoming IPO/ISO Meetings 


Secretary/Co-Conference Director 


ae ee: The IGES/PDES Organization (IPO), developer of the Intial Graphics Exchange 
Specification (IGES) and the Product Data Exchange using STEP (PDES) 

Treasurer specification, will hold a joint meeting with the International Organization for 

Kathryn Sullivan* Standardization (ISO) October 16-25, 1991 in Houston, Texas. 

AT&T Computer Systems The IPO will hold its next quarterly meeting January 12-17, 1992 in 


Salt Lake City, Utah. 


(See Board on reverse) (See IPO/ISO on reverse) 


NCGA News is published as a service to the members of the National Computer Graphics Association. Questions about membership in NCGA should be 
addressed to NCGA headquarters at 2722 Merrilee Drive, Suite 200, Fairfax, VA 22031 * Phone: 1-800-225-NCGA, 703-698-9600 * FAX: 703-560-2752 


Board (from reverse) 


Corporate Member Board Positions 


Individual Member Board Position/Government 


Walt Braithwaite* Val Watson* 
Boeing Commercial Airplane Group NASA Ames Research Center 
David Pensak* Henry Tom 
E.I. du Pont de Nemours & Co. National Institute of Standards and Technology 
Randi Crawford Individual Member Board Position/At Large 
IBM Harold Blair* 

Apogee International Corp. 


Malcolm Davies | 
Autodesk Inc. Terry Wohlers 
Wohlers Associates 


Hugh Hempel 
Apple Computer Inc. Appointed Director/Co-Conference Director 
R 
John William Poduska, Sr. Oe as 
S 
Stardent Computer Inc. 


Individual Member Board Position/Academia 
Susan Metros* 
University of Tennessee 


Michael McGrath 
Colorado School of Mines 


IPO/ISO (from reverse) 


NCGA is administrator for the IPO. For more information on attending IPO meetings, contact 
Nancy Flower, NCGA Technical Services & Standards, at 703-698-9600, ext. 325. 


Multimedia Category Announced for NCGA Animation Competition 


NCGA has added a multimedia category to its annual International Computer Animation Competition. Starting 
with the 1992 competition, entries may be submitted in the new category, “Animation Within a Multimedia 
Environment.” 

The 1992 International Computer Animation Competition is a part of the 1992 NCGA conference and 
exposition, “CAD & Engineering Workstations ’92 and Business Graphics ’92.” The show will be held 
March 9-12, 1992 in Anaheim, Calif. 

The new multimedia category was created to address the widespread use of computer animation as one 
aspect of multimedia productions. Entries for this category should feature computer animation incorporated into 
live action footage, timelapse photography, interactive graphics, virtual reality, cel animation, still images, 
claymation, paint box, video games, and live performance. 

This new category joins six other established categories: broadcast computer graphics; corporate presenta- 
tions; short films/videos/theatrical motion picture computer graphics; student/faculty; technology and research 
computer graphics; and television commercials. 

Entries are now being accepted for the 1992 International Computer Animation Competition. The deadline 
for submission of entries to NCGA is November 1, 1991. 

The competition judging will be held in December, 1991. First-, second- and third-place winners of the 
competition will be announced and awards will be presented at a special press screening in Hollywood, Calif., in 
February, 1992. A special viewing of winning entries will also be screened at an awards ceremony held during 
the 1992 NCGA conference and exposition in Anaheim. Winners and finalists will be publicized through 
articles in national and international trade and consumer publications. 

To receive a Call for Entries brochure for the 1992 International Computer Animation Competition, contact 
Andrew Barauskas at 703-698-9600, ext. 345. 
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Terminator 2: 
A Film Effects Revolution 


Computer graphics rises from bit player 
to star status as Hollywood embraces the technology 


irector James Camer- 
on’s Terminator 2 from 
Tri-Star Pictures has 
changed the magic of 
movies forever. 

Many in the computer anima- 
tion business have long said that if 
Disney’s Tron had been a success 
at the box office, then Hollywood 
would have embraced digital im- 
agery back in 
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By Peter Sorensen 


1982. “When somebody makes a 
computer graphics film that’s a 
blockbuster, then everybody will 
want to get on the bandwagon,” 
has been the mantra. Well, thanks 
in large part to computer graphics, 
Terminator 2 (T2), starring the 
world’s biggest box office draw, Ar- 


The pilot’s 
expression is mirrored on the 


head of T-1000, the computer-animated 
polyalloy robot in Terminator 2 It takes on human form (far 
lef moments after pouring itself through a hole in the helicopter window. 
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nold Schwarzenegger, is the block- 
buster the doctor ordered. 

T2’s other star, T-1000, is a liq- 
uid-metal, “polyalloy” robot from 
the future, which can transform it- 
self into people, knives, and other 
things in its single-minded quest 
to kill. T-1000 was conjured up for 
the film out of bits and bytes by 
Industrial Light and Magic (ILM; 
San Rafael, CA), the special-effects 
facility that George Lucas spun 
out of his Star Wars effects team. 

Just as Star Wars caused an ef- 
fects revolution using motion-con- 
trol technology for flying model 
spaceships, 72 has already opened 
the floodgates for computer graph- 
ics. In fact, several feature films 
starring digital characters—from 
science fiction insects to humans in 
virtual reality—are in the works, 
including one with computer-gen- 
erated sets for live actors. 

The history of T2 begins more 
than two years ago with another 
James Cameron film, The Abyss. 
The film, a deep-sea drama about 
extraterrestrial intelligence, in- 
cluded a spectacular scene with a 
ray-traced “pseudopod” water ten- 
tacle, animated at ILM. 

The shimmering, gravity-defy- 
ing pseudopod, which at one point 
shapes itself into human faces, 
proved to the director that comput- 
er graphics technology had 
reached critical mass, that is, the 
break-even point in terms of cost, 
time, and effort. In fact, he was so 
convinced of the technology’s po- 


Contributing editor Peter Sorensen is a com- 
puter animation consultant based in Santa 
Monica, California. 
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tential that he wrote the script for 
T2 around his idea for a computer- 
generated robot. 

T2’s effects supervisor Dennis 
Muren, who was a member of the 
original Star Wars team, says, 
“With The Abyss, if the computer 
graphics didn’t work we could have 
left it out. But Terminator 2 could 
not have worked without it—it 
was the main part of the show—so 
there was much more at stake. 
And on this show, we’ve tried to 
apply computer graphics to the im- 
ages, as opposed to the other way 
around. Jim came up with the im- 
ages he wanted to see first, and 
then we did whatever was appro- 
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An invincible killing machine from the future, the T-1000, created by computer in the image of actor Robert 
Patrick, emerges from a blazing wreck unscathed. 


priate to get those images.” 

What Cameron wanted was a 
convincing chrome character, the 
T-1000, that could walk through 
fire, turn into a police officer with 
self-healing bullet holes, pass flu- 
idly through openings, and ulti- 
mately be spectacularly destroyed 
in a vat of molten steel. Other, 
more traditional special-effects 
techniques, such as clay animation 
or motion control, would not have 
been able to do the job as well, as 
smoothly, or with the freedom of 
control. And most other techniques 
would have taken more time. 

The task of modeling the polyal- 
loy T-1000 out of patches and 


was 


splines fell mainly to chief comput- 
er animator Steve Williams, a 
classically trained animator who 
had worked with Alias (Toronto) 
for two years (ILM uses Alias soft- 
ware for modeling and animation 
augmented with proprietary code 
and Pixar’s Renderman for render- 
ing) and joined ILM to work on 
The Abyss. “The task was to build 
a computer-generated man from 
head to toe. So we painted a grid 
on Robert Patrick [who plays the 
robot when in its policeman dis- 
guise], and we shot him with 
synced cameras from the front and 
side for days so we could study his 
mannerisms,” Williams explains. 


COMPUTER GRAPHICS WORLD OCTOBER 1991 


Williams, Geoff Campbell, and 
Lincoln Hu created four models of 
the robot, each with increasingly 
greater detail. The first model 
looked like a “blobby man” made 
out of mercury, while the fourth 
was a nearly exact metallic model 
of the actor, down to the wrinkles 
in his police uniform. 

These models were used with 
awesome effectiveness in the scene 
that establishes the T-1000’s in- 
vincibility; where it walks calmly 
out of a blazing wrecked truck in a 
Los Angeles flood-control channel. 
With the fiery environment reflec- 
tion-mapped on its body, the robot 
changes gradually from a crude 
human form into a chrome cop. 
The computer character is posi- 
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tioned to match up perfectly with a 
shot of the actor, and the transfor- 
mation to live action is accom- 
plished with an animated reveal 
that follows the robot’s contours. 
The transformation complete, Pat- 
rick walks away with the quiet de- 
termination of Death himself. 

The next time we see the T- 
1000, it has taken the form of a 
woman, the foster mother of the 
boy the robot has been sent to ter- 
minate. With her arm formed into 
a giant blade she/it kills the foster 
father. The blade used for the mur- 
der was actually a prosthetic de- 
vice created by makeup master 
Stan Winston. But computer 
graphics was required to transform 
the woman’s arm and to transmute 
her into the police officer persona. 

The shape-shifting killer isn’t 
limited to imitating people. In one 
breathtaking scene, it surprises an 
unfortunate guard by masquerad- 
ing as a checkerboard floor in a 
psychiatric hospital. After the 
guard steps on the linoleum, the 
“floor” rises and transforms itself 
into a copy of the unsuspecting 
man. This transformation was ac- 
complished using a proprietary 
program that stretches an elastic 
surface between the floor and the 
robot. 

A similar transformation occurs 
later in a steel mill. After being 
frozen by liquid nitrogen and hav- 
ing his legs break off, the T-1000 is 
shattered into pieces using a dum- 
my filled with metal flakes. Mo- 
ments later Serabin, a metal like 


Lead, was used to show the shards 
melting. And then Mercury was 
employed to show puddles of metal 
running together. But once the 
puddle gets large, the computer 
graphics take over again as the ro- 
bot reincarnates and becomes hu- 
man again. 


lt Talks Too 

The first transformation scene 
that was animated, eerily reminis- 
cent of The Abyss pseudopod, has 
the robot liquefy, flow into a heli- 
copter, reform, and speak a line of 
dialog while still in a metallic 
state. Jay Riddle, the supervisor 
for this shot, explains, “When he 
pours himself in through the bro- 
ken chopper canopy, the environ- 
ment had to reflect off his chrome. 
So we photographed the interior of 
the helicopter on location from the 
point of view of the T-1000. Then 
Diana Ace [an animator at ILM] 
took all those separate pictures 
and reassembled them into six im- 
ages that [formed the reflection 
map].” 

The robot tells the terrified pilot, 
“Get out.” This was accomplished 
by scanning Patrick’s head with 
lasers at the Cyberware Laborato- 
ry (Monterey, CA) while he pro- 
nounced “G-E-T O-U-T” one pho- 
neme at a time. Then, after trans- 
forming the data from the scan 
into patches, Riddle says, “We in- 
terpolated through those sculp- 
tures sort of like key frames.” 

The ultimate transformation 
scene, however, happens when the 


From its linoleum floor disguise, the robot pulls itself together using 
a program that creates an elastic surface between the form of the 
robot and a surface representing the floor. 
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“MicroStation helps us eliminate 
repetition of work and increases 
productivity and profits without 
sacrificing quality.” 
Gary Whitney 
The Whitney Group 


“We chose MicroStation for the 
real-time integration among our 
engineers running MicroStation 
on PCs, Macintoshes, and 
Intergraph workstations. It’s clear 
that a lot of foresight went into 
enhancing MicroStation PC for 
productivity and compliance with 
industry standards.” 

David Wesch 
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T-1000 falls into a vat of melted 
steel and changes insanely 
through all the forms it has taken 
on throughout the movie—and 
then some. This heavy-metal swan 
song was ILM’s masterpiece. Wil- 
liams recalls, “Andrew. Schmidt 
and I used every trick in the book 
for that, including the kitchen 
sink. The whole concept was that 
he was short-circuiting, so we had 
a field day with the metamorpho- 
sis, popping heads and hands out 
from anywhere. It involved a lot of 
programmers and a lot of anima- 
tors. Everyone said we couldn’t do 


into nothingness.” 

A number of other techniques 
were used to make the impossible 
look perfectly believable. Fre- 
quently throughout the film the 
robot is struck by bullets that 
make splashing holes in its polyal- 
loy body. Makeup artist Winston 
accomplished the hits in live action 
by putting spring-loaded, silver 
rubber craters, which pop open by 
remote control, in the actor’s cos- 
tume. Complex puppets were used 
when the robot gets hit with explo- 
sive shells that tear open its head 


though. In physical combat with 
Schwarzenegger, the T-1000, in its 
policeman persona, is thrown front 
first against a wall and reforms it- 
self to face forward, rather than 
turning around to continue fight- 
ing. The trick required Patrick to 
pose in both positions, and then a 
morph/dissolve was made between 
the two shots. Though the effect 
was simple in concept, tweaking 
and blending the morph took ani- 
mator John Berton two weeks of 
hard work. 

A “supercharged morph” was 


T-4000’s “splash head” wound (left) heals itself thanks to 83D and 2D modeling and morphing techniques 
supervised by ILM’s Mark Dippe (right). 


it, which just gave us immediate 
determination.” 

The people who played the ro- 
bot’s human forms all had to 
thrash about in a pool full of water 
and mineral oil lit from below with 
orange lights. Their images were 
then blended in and out of the com- 
puter-generated form, which 
swirls around and ultimately turns 
inside out before dissolving into 
the steel. 

Assistant effects supervisor, 
Mark Dippé, says of the death 
scene, “We were very involved 
with that shot emotionally. There 
were sO many complications also, 
with liquid substances flowing— 
both live and computer-generat- 
ed—and with weight and heat, 
which are so challenging. And its 
very abstract—a big dissipation 
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or body. But all these wounds heal 
moments later using computer-an- 
imated morphing techniques. 


The Magic of Morphing 

Some morphing techniques in- 
volve 3D steps, but the basic proc- 
ess 1s a two-dimensional image- 
warping technique that ILM first 
used in the movie Willow to trans- 
form animals from one species to 
another. To close a bullet hole, for 
example, first the actor is filmed 
with no holes at all. The footage is 
scanned, and the morphing pro- 
gram is used to stretch open a 
space to fit a 3D, computer-gener- 
ated hole. The audience sees the ef- 
fect in reverse, with the hole 
shrinking until it disappears. 

The most amazing 2D morph 
didn’t involve healing wounds, 


used for an astonishing hospital 
scene where the robot walks 
through a security gate, oozing 
around the bars like taffy. This 
was accomplished by filming Pat- 
rick and the bars separately. Then, 
using measurements of the bars, 
the computer model of Patrick, in- 
cluding a laser-scanned face, was 
carefully matched to the live ac- 
tion and walked through the bars. 
Using an ILM program called 
“Make Sticky,” the bars distorted 
the T-1000’s contours, including 
the texture map of Patrick that 
was carefully projected onto it. Fi- 
nally, the composite was touched 
up with digital paint work by 
Douglas Chiang. 

There was one great computer- 
animated effect done outside of 
ILM. Robert and Dennis Skotak at 
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4Ward Productions (Los Angeles) 
used Macintosh computers to shat- 
ter buildings for a terrifyingly real 
nuclear holocaust that destroys 
Los Angeles in a dream sequence. 
First an aerial still of the city 
was taken, enlarged, and touched 
up. Then an overlay of acetate was 
put on it, and a matte painting was 
made of the city in ruins. The Elec- 
tric Image Animation System, 
from Electric Image Inc. (Pasade- 
na, CA), was used to generate an 
expanding sphere of light that rep- 
resented the atomic blast as well 
as a shock wave on its leading 
edge. Electric Image wrote special 
code to animate the buildings 
crumbling and falling in millions 
of ashen fragments. The elements, 
including model houses in the fore- 
ground, were assembled in multi- 
ple passes with optical techniques. 


High-Wire Act 

At ILM and elsewhere, comput- 
er graphics technology is being 
used even more now for digital 
compositing than for animation. 
One of the most common tasks dig- 
ital systems are required to do for 
movies is “wire removal,” that is 
covering objects, such as wires, 
that you don’t want to show with 
color from neighboring pixels. Pa- 
cific Data Images (PDI; Sunnyvale, 
CA) did two such shots for Termi- 
nator 2, including one in which 
Schwarzenegger rides a motorcycle 
suspended by wires to jump an em- 
bankment. The wire rig was 
erased by manually pinpointing it 
in several key frames, and then 
letting the system erase it. 

Another shot, of a chase se- 
quence with a truck crashing 
through a wall toward the camera, 
was different. Instead of wire re- 
moval, the shot needed to be 
flipped over, right to left, for the 
sake of continuity. That was easy 
enough, but there was a street sign 
in the shot that would have turned 
into mirror writing if the film were 
simply turned over. So the soft- 
ware had to cut out the original 
street sign and paste it on top of 
the flipped sign, while automati- 
cally tracking the motion. PDI’s 
LA studio head Jamie Dixon ex- 
plained that they also removed a 
scratch that ran continuously 
through another shot, “That’s 
probably the first example of digi- 
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tal scratch removal, but it won’t be 
the last.” Indeed, there are thou- 
sands of old movies crying to be 
cleaned up, color-corrected, and 
born again. 

“It seems like in the past year, 
everybody is jumping into this, 
and the technology is ramping up 
all at the same time,” reports Jim 
Rygiel, digital effects supervisor at 
Boss Film, a Los Angeles film ef- 
fects facility. “You can almost do 


A suspended Schwarzenegger 
appears to sail unaided on his 
motorcycle once wire removal 
techniques clean up the act. 


anything with a pixel; it’s a lot eas- 
ier than pulling the process opti- 
cally and chemically. You have a 
greater depth with optical, but you 
have a greater control with digi- 
tal—and less drudge work.” 


Present, Past, and Future 
According to Variety magazine, 
T2 cost more than $100 million— 
the most expensive movie in histo- 
ry. But don’t blame that on the 
digital effects. About one-third 
went to sequel rights acquisition 
and to pay Schwarzenegger. The 
movie was also completed in an in- 
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credibly short period of time, 
which made everything more ex- 
pensive. Then figure in the exten- 
sive mayhem of crashing trucks, 
helicopters, and the destruction of 
a huge exterior set, and the undis- 
closed figure for the computer 
graphics is a relatively modest ex- 
pense. Nevertheless, ILM spent 
several million dollars expanding 
its computer facilities, buying doz- 
ens of Silicon Graphics (Mountain 
View, CA) machines, and writing 
new code for the project. 

In the wake of 72, what kind of 
computer imagery can we look for- 
ward to in the future? ILM won’t 
be specific, of course, but Doug 
Kay, who started ILM’s computer 
graphics department along with 
George Joblove, speculates, “We’re 
very interested in making ex- 
tremely realistic characters and 
creatures that don’t exist and that 
you couldn’t do with mechanical 
effects because they wouldn’t be 
able to act as well.” And Riddle 
adds, “Our main goal is to try to do 
things that could be done by more 
traditional ways, but computer 
graphics can do them smoother, 
with more control, and more amaz- 
ingly. Moving, living, real-world 
things could be in our future. We'll 
make some more history soon,” he 
predicts. 

Kay speculates why it took the 
film industry so long to accept 
computer imagery: “If Tron had 
opened up the film industry to 
computer graphics back in ’82, the 
technology would have fallen far 
short of people’s expectations. It 
was expensive, slow, and painful to 
do. It’s only been in the last couple 
of years, with the vast improve- 
ment in equipment, that it’s been 
cost effetive.” 

Muren, as knowledgeable about 
special effects as anyone on Earth, 
says, “I don’t think the film indus- 
try cares one way or another about 
[any particular technology]. People 
used to throw their hands up and 
say, ‘Computer graphics is too 
scary, and it may not get done in 
time.’ And you can’t be late in this 
business—you can’t. But after The 
Abyss, Jim [Cameron] said, ‘You 
guys are ready.’ And we were able 
to do it [T2]—on time and on bud- 
get. This stuffs finally come of age. 
It’s a different world than it was 
before.” CGW 
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bit or true 12-bit scanning for even greater 
color resolution. 


Next, we added Autofocus 
which automatically pro- 
vides: the sharpest image for 
each scan regardless of the 
type of mount used. The scan- 
ner also adapts to a 
wider range of film 
processing variables 
and “learns” about 
each manufacturer's 
film as it's first scanned. Then it automati- 
cally corrects for gamma and color balance 
and stores all that information in its memo- 
ry. A feature available only from Nikon. 


Faster scans. With the LS-3510AF, 
you can complete an 8.3MB (2048 x 1365 
pixels) scan suitable for full 
page, 133 line screen 
reproduction including 
Autofocus and other 
corrections in under 
110 seconds. 


New SCSI Interface. 
A SCSI interface is now 
available for direct connec- 
tion to a variety of desktop 
computers and workstations. 
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scanning requiring unattended operation, 
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A s if computer gremlins and 
viruses were not enough for 
most readers to contend with, 
we’ve decided in honor of Hal- 
loween to bring the monstrous 
computer creations of scientist 
Clifford Pickover to the light of 
day. These creatures and others 
like them can be found lurking 
among the pages of Pickover’s 
most recent book Computers and 
the Imagination (1991; St. Martin’s 
Press, NY). 

In their original incarnation, 
the monsters seen here existed 
as clay sculptures fashioned by 
Pickover himself. He video- 
taped the sculptures and digi- 
tized them using an IBM PC/AT 
equipped with a Matrox MVP 
board. Then he used image proc- 
essing techniques to achieve 
unusual color highlights and 
ghoulish effects based on mir- 
ror symmetry. 

- Pickover’s inspiration for 
these extraterrestrial beings 
comes from TV science fiction 
shows such as “The Outer Lim- 
its,” which he used to watch as a 
boy. “In one episode,” Pickover 
relates, “a creature from An- 
dromeda was captured into a TV 
set, and a strange special effect 
was achieved by using a photo- 
graphic negative of a model—a 
simple image processing tech- 
nique of the early ’60s. That sort 
of thing stimulated me to try 
some current image processing 
techniques that do a lot more 
but keep the same mood.” 

Image processing let Pickover 
“experiment freely with color 
look-up tables.” The resulting ee- 
rie color contrasts depend very 
much upon a computer, he adds. 
“['m not a 2D artist at all. This 
technique let me color things in 
a way I wouldn’t have been able 
to do with an ordinary paint- 
brush.”—Gary Pfitzer 
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We built in dual RS232 and 
dual ADB™ (Macintosh®) 
support as standard. Added a 
beep’ to let you know that 
the data was trans- 
mitted—standard. 
Added skew cor- 
rection and tilt cor- 
rection—standard. 
Created a dual 
transducer capa- 
bility that provides 
on-demand change _ } 
of transducers. And, 


by programming the ~ al 


16-button cursor to interact 
with the stylus, you can create 


a 16-button stylus. All standard. 


Some things we wouldn't 
change. Like our six active area 


sizes tofitA through J size draw- 


ings. Choice of transducers (2- 
button stylus, 4- and 16-button 
cursors). And our commitment 
to quality by testing every 
Microgrid Ill Series tablet on 
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Get the most tablet for your 
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the name of your nearest dealer, 
call 1-800-888-2028, Ext. 304. 
For technical information call 


203-881-5400. 


S. Summagraphics. 


Every decision should be this easy. ™ 
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Measuring AEC/CAD 


Architectural CAD users provide 
insight info automation trends 


By Eric Teicholz 


rN 


s architects and designers 
become more comfortable 
with the move from drafting 
beard to computer desktop, they 
are also gaining sophistication in 
their choices of automation tools, 
according to a recent Computer 
Graphics World study, which 
polled a portion of the magazine’s 
AEC readership. 

Nearly 93 percent of the survey’s 
150 respondents reported that they 
regularly use some sort of CAD. In 
fact, 61 percent of the respondents 
accomplish 75 to 100 percent of 
their 2D drafting with a CAD sys- 
tem, and 34 percent have com- 
pletely eliminated 2D manual 
drafting methods. 

In addition to drafting, CAD has 
also had an impact on design and 
presentation activities, which sig- 
nifies not only the maturity of the 
2D application of CAD technology, 
but also the increasing utilization 
of 3D design and various rendering 
software. For example, for 3D mod- 
eling, 72 percent of the survey re- 
spondents use CAD for nearly 25 
percent of their projects. Also, 23 
percent use CAD for all of their de- 
sign work. 

Access to data, productivity, er- 
ror reduction, operating costs, and 
scheduling were considered as fac- 
tors that might influence an orga- 
nization’s decision to use CAD. In 
the survey, productivity enhance- 
ment surfaced as the primary mo- 


Eric Teicholz is president of Graphic Systems 
Inc., a Cambridge, Massachusetts-based 
automation consulting firm. 
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tive. Other reasons that were cited 
include marketing, the need to be 
competitive with other firms that 
have CAD, and client insistence on 
CAD usage. In addition, 94 percent 
of the survey’s respondents indi- 
cated a beneficial cost impact of 
automation. 

There are still significant barri- 
ers to more widespread acceptance 
of architectural CAD, however. 
For small practitioners, cost re- 
mains a major obstacle. For all us- 
ers, software complexity is a prob- 
lem. This is reflected in the large 
number of firms purchasing appli- 
cation templates from third-party 
vendors that customize graphics 
“engines,” such as Autodesk’s Au- 


tocad, to specific architectural and 
engineering disciplines. 

The complexity issue is, in fact, 
a major cause for concern because 
AEC professionals are often mere- 
ly casual CAD users. Although the 
Macintosh provides a standard 
icon interface for all application 
packages, other platforms do not 
offer similar tools. Therefore, for 
most complex software packages, 
the user interface can be daunting. 
Emerging graphical user interface 
standards such as X-Windows 
should change this. 

Standards and translation issues 
also emerged as important consid- 
erations. It is clear, from the sur- 
vey, that clients are beginning to 


Automation’s Effects: As a result of automation, data access and 
productivity were significantly improved among respondents. 


require electronic databases from 
their consultants. As clients em- 
ploy automation for database ap- 
plications (facilities management) 
or for maintaining as-built infor- 
mation, they will increasingly de- 
mand electronic databases from 
their design consultants. This will 
require consultants to provide 
these databases in a form compati- 
ble with the CAD system em- 
ployed by their clients. Thus, the 
clients’ graphics standards—such 
as layering and drafting conven- 
tions, library components, and 
naming conventions—will have to 
be adhered to by the consultant. 
Additionally, it will mean that de- 


read and write files between sys- 
tems. The large percentage of re- 
spondents—40 percent—who nev- 
er use translators are probably an 
indication of the large number of 
Autocad users who do not have to 
use DXF translators to ensure 
data integrity. 

As the lowest common denomi- 
nator between systems, DXF elicit- 
ed a large number of complaints 
from survey respondents, primari- 
ly that the translations are slow 
and that they require a lot of mem- 


Activity Status 
J Automated 


RA Performed 


30.~=*«s«AD 50 
Percent of Replies 


Activities performed vs. activities automated: CAD has replaced 
nearly all of the respondents’ 2D drafting. 


sign consultants will have to turn 
over as-built databases represent- 
ing design modifications made dur- 
ing construction. 

Database compatibility between 
CAD systems can be accomplished 
by using a low-level database 
translator—such as Autocad’s 
DXF format, IGES, or PDES—or 
by direct translator programs be- 
tween any two systems. Autocad’s 
DXF format has both 2D and 3D 
protocols. 

Almost all CAD vendors support 
these standards and make avail- 
able a bi-directional translator to 


68 


ory to store the files. Other com- 
plaints related to the reliability of 
the translated database and the 
difficulty in capturing the drawing 
intelligence. 

When looking at operating sys- 
tems, DOS currently seems to be 
the system of choice (73 percent of 
the respondents are running their 
CAD programs on DOS-based plat- 
forms; 18 percent use Unix; and 12 
percent use Macintosh). However, 
the survey results show that 28 
percent of the platforms that will 
be purchased in the next 18 
months will be Unix-based. This 


figure correlates to the gain in 
market share of the Unix operat- 
ing system. 

In considering budgets for both 
1990 and 1991, the survey results 
show that, for firms spending more 
than $10,000, budgets declined 
consistently for both hardware and 
software. This suggests several 
things. For one, the recession 
clearly has had an impact on 
spending for AEC automation 
technology. 

Also, the extreme cost competi- 
tiveness and increasing power of 
the high-end DOS platforms—es- 
pecially the ’486 machines—and 
the low-end Unix workstations are 
eroding the market share of the 
larger, more expensive hardware 
platforms. 


Unix Moves Up 

The prevalence of low-end work- 
stations—primarily from Hewlett- 
Packard (Palo Alto, CA), Sun Mi- 
crosystems (Mountain View, CA), 
IBM (White Plains, NY), and Sili- 
con Graphics (Mountain View, 
CA)—indicates an increasing ac- 
ceptance of the Unix operating sys- 
tem, as well as the transportability 
of software across operating sys- 
tems (mostly due to standards such 
as X-Windows). 

Despite the economic downturn, 
about 85 percent of those surveyed 
indicated plans to acquire new 
CAD hardware and software, and 
their purchasing decisions are 
clearly becoming more sophisticat- 
ed. Personal computers are being 
“souped up” with various graphics 
boards and lots of memory in order 
to perform applications such as 3D 
design, animation, and rendering, 
and a surprising number of firms 
will be buying expensive plotters 
based on laser and electrostatic 
technologies. Other new technol- 
ogies that are beginning to appear 
on shopping lists include video pro- 
jection systems, scanning systems, 
and laptops. 

On the software front, 78 per- 
cent of all CAD acquisitions will be 
Autodesk’s (Sausalito, CA) Auto- 
cad product. Most of these orders 
will be placed with AEC templates 
and ancillary software from third- 
party vendors, such as Softdesk 
(formerly DCA; Henniker, NH) 
and ASG (Sausalito, CA). Other 
CAD vendors that can anticipate 
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How.to remove thelast barrier 
to 32-bitprogramming, 


Open Intel’s new 386/486 C Code Builder™ Kit. | and DOS Extender. So you can easily create applications 
And tear into the increased memory and performance compatible with DOS, Windows, and OS/2° 
of 32-bit DOS protected mode. Buy it from your local Intel dealer. Or call 

True 32-bit software lets you put the power ofa —_ 1-800-525-3019 for fax document #8003. Because with 
workstation onto a DOS system. Multiplying perfor- Code Builder, the hardest thing about getting into 
mance up to five times. And moving beyond 640K. 32-bit programming is opening the box. 

Code Builder’s $695 price tag includes free Intel 


support and a 30-day, money-back guarantee. With no 


% 
royalties to pay. Ever. i Nn 
Plus, one vendor fills all your tool needs: a ® 


Microsoft- and ANSI-compatible Compiler and Libraries, 
Linker, Librarian, Make Utility, Source-level Debugger, The Computer Inside.™ 


©1991 Intel Corporation. To speak to a real person, call 1-800-538-3373. *DPMI compatibility with these operating systems is based upon publicly stated intentions of Microsoft Corp. and IBM Corp. 
Code Builder, Intel386, and Intel486 are trademarks of Intel Corporation. 
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orders include Intergraph (Hunts- 
ville, AL), Sigma Design (Waltham, 
MA), Point Line (Madison, WI), and 
Computervision (Bedford, MA). 
Software targeted for acquisition 
is primarily CAD-related, but 


cluding spreadsheets, word proces- 
sors, and database management 


3D software, will be used for tasks 
associated with animation, video 
projection, multimedia, marketing, 
design, and rendering. (Close to 40 
percent of the respondents have al- 
ready tried CAD for walkthroughs, 


and 17 percent have experimented 
with mixing video and CAD-based 
images.) 

Also appearing on shopping lists 
are software packages for develop- 
ment, including PC CASE (Com- 
puter-Aided Software Engineer- 
ing) tools and the next generation 
of object-oriented database man- 
agement systems. 

Finally, although there seems to 
be a definite awareness of the po- 
tential benefits of CAD, fewer than 
half of the respondents who use 
CAD require experience with it as 
a prerequisite for new employees. 
This may be an indication of the 
relatively small number of employ- 
ees that might use the CAD work- 
stations. It might also relate to a 
naivete regarding the effort it 
takes to train professionals on 
CAD or the fact that design schools 
are still remiss in teaching their 
students to use CAD. CGW 


there is also the usual complement 
of office automation products, in- 


systems. 
New applications, dominated by 


CAD Problems: Integration problems, expense, and complexity rate 
high on respondents’ complaint lists. 


@ Build 3-D scenes with ClipObjectsi., 
— «RIB models and PostScript Fonts 


7 Give objects realistic appearances 


-@ Place and aim lights with full control 
over ee direction and dnpensity -. : 


. Move cameras to view an object or the 
entire scene from many different 
é perspectives 


> Wrap any object with your own TIFF ) 
or PICT color graphics 


_@ Render with the ultimate in visual a 
_ dynamics, intricate detail and exquisite - 


color 
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See 3 Pel*+X*AeR | 
e c 001 West Cutting Blvd. @ Richmond, CA 94804 @ Tel: 415/236-4000 


» Par: the Pixar logo and RenderMan are registered trademarks of Pixar. Sonphre. 
_ MacRender Man, RIB and ClipObjects are trademarks of Pixar. PostScript is a registered 
_ trademark of Adobe Systems Incorporated. ©1991 Pixar. All rights reserved. | 


MICRO CADAM. PCCAD 
productivity that really flies. 


When you're up against real-world 
mechanical design challenges, you need 
the world class PC CAD productivity of 
MICRO CADAM® 


CADAM Puts It All Together. 

MICRO CADAM products give you the 
power you need to enhance your own 
productivity. MICRO CADAM PLUS” 
delivers “power drafting,” to make short 
work of difficult design challenges. 

MICRO CADAM 3D integrates 
powerful 3D features including 
wireframes, NURBS surfaces, and 
parametrically defined solids — all 
within a single DOS module. 


Watch Your Ideas Take Off. 
Its “CAD-intelligent” interface and 


remarkably fast object display make 
MICRO CADAM the first choice of users 
who must produce a lot of engineering 
drawings. And do them in record time. 

For many operations, MICRO CADAM 
3D is the fastest 3D CAD system ever to run 
on aPC. Our built-in dynamic rendering 
generates shaded 3D objects so fast you 
won't believe you're on a PC. You can 
even display high definition images of 
solids and surfaces without having to use 
separate rendering software. 


MICRO CADAM Is Yours To 
Evaluate —Absolutely Free! 

Here’s an offer from CADAM that puts 
all the unsurpassed power of world class 
CAD productivity right on your PC. 


The Automated Demo Flight. 
We'll send you a free automated test 
flight highlighting the power and per- 
formance of MICRO CADAM and MICRO 
CADAM 3D. 
Or Take The Controls Now. 
If you’re ready to solo, your CADAM 
representative will help you install a real 
working copy on your PC — yours to use 


FREE for 30 days with no obligation. Just 
supply us with a no-charge P.O. 

To book your free automated demo or 
solo test flight on MICRO CADAM, and for 
the name of your nearest CADAM VAR or 
for more details, call us toll-free today. 


1-800-255-5710 
Se 


aw 
cADAM 


AN IBM COMPANY 


World Class CAD Productivity 


*Demonstration copy of MICRO CADAM and MICRO CADAM 3D does not allow saving or transferring files. System requirements: 386° or 386SX® with 387° coprocessor, or 486®-based PC with 4 Mb or more extended memory above 640 K of RAM, EGA or VGA and 20 Mb free on hard disk. 386, 386SX, 387 and 486 are 
registered trademarks of Intel Corp.CADAM and MICRO CADAM are registered trademarks and MICRO CADAM PLUS and MICRO CADAM 3D are trademarks of CADAM INC. 1935 N. Buena Vista St., Burbank, CA 91504. ©1991 CADAM INC. 
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Finally, a printer that delivers what your computer promised. 


Promises, promises. There’s a sizeable investment sitting on The PS 80 integrates easily with any network, PC or Mac. Plus 
your desk. And what do you get? Output you can’t put up with. it works with most popular software. And of course, Adobe’ 
But now you can have in hand what you had in mind. cr = PostScript’ is standard. 

The Colormate™ PS 80 thermal transfer printer puts | 4 f If you want to realize your system’s full 
the sun, moon and stars within reach. Outstanding 4 a y~ = potential, check out the Colormate PS 80. You 
PANTONE’ approved colors can be yours as go ; won’t be disappointed. Promise. For your Color 


can sharp, clear output with 300 DPI graphics. Presentations Guide, call 1-800-NEC-INFO. 


Colormate is a trademark of NEC Corporation. Adobe and PostScript are registered trademarks of Adobe Systems, Inc 


PANTONE is a registered trademark of Pantone, Inc. © 1991 NEC Technologies, inc 
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APPLICATIONS 


A Helping Hand 


Computer graphics tools lend a hand 
to victims of Parkinson’s disease 


By Diana Phillips Mahoney 


he work being done in the De- 

partment of Neurology at the 

Loma Linda University Medi- 
cal Center (Loma Linda, CA) is 
truly hands-on. Researchers in the 
Neurology Research Center are us- 
ing a Dataglove from VPL Re- 
search Inc. (Redwood City, CA) to 
analyze hand motion in patients 
with Parkinson’s disease, a pro- 
gressive neurological disease char- 
acterized by muscular tremor and 
slowed movement. With the Da- 
taglove, the researchers can sam- 
ple 10 joints simultaneously at 
30Hz to 60Hz. 

“Normally, there’s no quantita- 
tive way in neurology to measure 
such motion,” says David Warner, 
an MD/Ph.D. candidate and cogni- 
tive neuroscience researcher at 
Loma Linda. “Traditional testing 
methods are all subjective. Someone 
looks at you, they put you through 
some tests, and then they estimate 
your level of performance. 

“With the Dataglove,” says 
Warner, “we can do the same tests, 
but instead of using some arbitrary 
scale, we have very accurate num- 
bers that go with each hand move- 
ment. We’re quantifying human 
performance.” 

Once the hand data has been col- 
lected, Warner and fellow re- 
searchers Jeff Sale and Steven 
Price can display it in several ways 
on their Stardent (Concord, MA) 
computer with the Advanced Visu- 
alization System (AVS). “We can 


Diana Phillips Mahoney is an associate editor 
of Computer Graphics World. 
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have an actual hand moving on 
the screen that represents what 
the patient’s hand was doing,” says 
Warner. “Another way is to take 
the time series out and do non-lin- 
ear dynamic analysis.” The re- 
searchers use the latter, chaos- 
based method (instead of looking 
at frequencies, they look at the di- 
mension over time) to study the ef- 
fects of certain drugs over time on 
patients’ motor performance. “We 
have a study going on right now 
where the patients arrive in the 
morning and we put them through 
some tasks before they take their 
medication. Then they take their 


medication and we get some more 
data. We’re looking for some very 
subtle changes as a function of the 
drug levels,” says Warner. 

The Dataglove and Stardent’s 
visualization system are also being 
used in a rehabilitation mode. 
Similar to a virtual reality envi- 
ronment, when patients move 
their hand in the real world, the 
hand moves on-screen. “A lot of the 
problem with patients in rehab is 
lack of motivation,” says Warner. 
“We've found that by giving them 
this glove and having them play 
with virtual objects, they'll actual- 
ly do more in a session than if 


Visualization data from hand motion analyses in Parkinson’s 
patients gives doctors a quantitative method for gauging motion. 
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If you make your living making slides and 
other presentation visuals, your day can quickly 
turn into a juggling act. 


Some people hand you a stack of scribbles: 


gling easy. We tie it all together with 486- 
based workstations for graphic design and 
enhancement. Direct imaging systems for a 
single, integrated solution across DOS, 
Mac, and Windows environments. And 
output devices to meet any volume or 
media requirement. 
Just as important, you can count on a 
world-class support organization to keep your 
systems up and running. No dropping the 


“The numbers are all there, just turn ’em into 
graphics.” 

Some people give you a floppy from their 
Mac or PC: “I pulled some notes together, just | 
give ’em some polish.” 

To make things a little more interesting, some 
people want to send graphics files by network or 
modem: “The work’s all done, just shoot ‘em.” ball in the eleventh hour. 

And while one person wants 35mm slides, You see, at Autographix, we know that 
the other wants color overheads. One needs SQA Z— our success in the marketplace depends on 
handouts, the other needs thumbnails for speaker — = your success in the workplace. It’s a simple 
support. Someone else wants posters. Or color prints. Sooty. but one that has made Autographix #1 in 
Or 4x5s. presentation graphics systems. 

Of course, presenters do have one thing in So, no matter what your clients toss your way, 
common: “I gotta have these ASAP.” Autographix helps you look like a star performer. 
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Aldus is a registered trademark of Aldus Corporation. Corel is a depicered trademark of Corel Systems Corporation. Harvard Graphics is a registered trademark 


of Software Publishing Corporation. PowerPoint is a registered trademark of Microsoft Corporation. 


CIRCLE 38 ON INFORMATION CARD 


there’s a therapist coaching them. 
They're doing something, they’re 
psychologically engaged. 

“It’s really wonderful because 
the virtual objects don’t weigh any- 
thing, so the patients can pick up 
objects or practice specific motions 
before they could ever pick up that 
same object or do that same motion 


APPLICATIONS 


cation of multi-sensory user inter- 
faces. “We’re looking at combina- 
tions of tactile, auditory, and visu- 
al interfaces, because we have ears 
and eyes and touch, and computers 


display using Stardent’s AVS. 


in the real world. So we’re acceler- 
ating their rehabilitation.” 

Much of the visualization activi- 
ty within the Neurology Research 
Center is focused on the same goal: 
“To come up with something that’s 
scientifically accurate and will also 
give the clinician a very obvious 
visual clue of what’s going on with 
the patient,” says Warner. “We’re 
creating a way to quickly and ac- 
curately assess certain disorders.” 

Among the other work going on 
in the center is electrophysiology 
research. The researchers are port- 
ing various electrophysiological 
signals (electrical signals from the 
brain, from skeletal muscle, and 
from eye movement) to the Star- 
dent environment for mathemati- 
cal analyses. “Right now, we’re de- 
veloping mathematically appropri- 
ate and visually stimulating repre- 
sentations of electrophysiological 
data,” says Warner. 

Much of Warner’s personal re- 
search is in the creation and appli- 
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can control that and give us a very 
enriched, complex rendering that 
is more than just spatial/visual 
3D,” he says. 

An example of this multi-senso- 
ry approach is an eye tracking sys- 
tem that’s “just coming around the 
bend,” says Warner. “I put a sys- 
tem on an 18-month-old baby with 
a spinal injury. She was able to 
move a smiley face around the 
screen just by looking.” 

Describing the Neurology Re- 
search Center (nicknamed, accord- 
ing to Warner, the Center for Real- 
ly Neat Research), Warner says, 
“Basically, what we do is take 
technologies that were developed 
for aerospace in the computer in- 
dustry and apply them in non-tra- 
ditional ways to medical applica- 
tions. The bottom line is that we’re 
exploring many different avenues 
to integrate visualization into the 
medical environment.” 

Incorporating the applications 
that they have had success with so 
far, the neurology researchers are 
developing a neuro-rehabilitation 
workstation that will allow physi- 
cians to sit down in front of the 
computer and interact with the 
data. “It’s part of an ongoing effort 
to empower the physician visually 
to make very quick and accurate 
decisions,” says Warner. CGW 


Circuit Breaker 


omputer visualization is revo- 

lutionizing the process of de- 
signing integrated circuits. Tradi- 
tionally a time- and money-inten- 
sive endeavor, integrated circuit 
design is benefitting from new 
methods of process and device sim- 
ulation being developed by scien- 
tists at Stanford University. 

The Stanford scientists are writ- 
ing computer code to standardize 
and streamline the creation of in- 
tegrated circuits, and they are ap- 
plying visualization techniques to 
improve the industrial usefulness 
of the code, according to Ronald 
Gossenes, senior research scientist. 

Generally, a circuit made in an 
integrated circuit factory goes 
through a sequence of steps during 
which a complex electronic circuit 
is fabricated on a simple piece of 
material, usually a silicon wafer. 
“Our goal is to come up with com- 


puter models to describe all the de- 
tails of the fabrication process, 
such as etching, implantation, and 
oxidation,” says Gossenes. 

By applying computer technol- 
ogy to integrated circuit design, 
the scientists are introducing a 
method for maintaining optimal 
control over the process. And con- 
trol is critical, says Gossenes, be- 
cause, “If you can control all of 
your processing steps so that they 
are identical every time, then you 
have a chance of making some- 
thing that works all of the time.” 

Control becomes even more of an 
issue as integrated circuits become 
smaller, so that more transistors 
can be packed into them. “You 
have to make sure that they can 
still function if you make them 
smaller,” says Gossenes. 

In the past, this assessment was 
done through experimentation in 
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the fabrication lines, but such tra- 
ditional methods are time-consum- 
ing and expensive. For example, 
says Gossenes, “Figuring out how 
a circuit would work with any one 
change can take up to two months 
before the manufacturing process 
is done. The other point is that the 
capital costs that are involved for 
just running one batch of 10 wafers 
for an experiment can easily be 
around $100,000. 

“That means that you're in an 
area where CAD can help a lot. If 
we, with our tools, can allow proc- 
ess engineers to play around with 
their ideas on the computer with- 
out having to go through the actu- 
al manufacturing of how their 
ideas would work out, we can save 
a company from having to go 
through five cycles of experiments 
to get the solution,” says Gossenes. 

Physical experiments can never 
be replaced entirely, however. Ac- 
cording to Gossenes, “Once the en- 
gineers have converged on some- 
thing that they believe in, they 
will do an experiment to verify it.” 

From a business point of view, 
the driving force behind automat- 
ing the manufacturing process is 
profit. “Computer simulation can 
speed up the development of new 
generations of integrated circuits, 
and if the designers are earlier to 
market with new products, they 
have a much better chance of mak- 
ing a profit,” says Gossenes. This 
goal provides the stimulus for an 
innovative marriage, called the 
Aladdin project, between the Cali- 
fornia Department of Commerce 
and the Stanford researchers. The 
Aladdin project is a competitive 
technology program that sponsors 
universities or research organiza- 
tions that will transfer their tech- 
nologies to California industries. 

For the Aladdin project, the sci- 
entists are trying to make the de- 
vice simulation tools they’ve devel- 
oped work for the full three dimen- 
sions. In the past, the tools would 
only work for cross sections. “We 
would simulate 2D structures and 
just assume that nothing would 
change in the third dimension. But 
with even smaller sizes, that’s no 
longer true, so the industry really 
wants to have some tools with 
which they can play around with 
the full 3D,” says Gossenes. 

Acknowledging that “it’s very 
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important to get good visualization 
tools that allow persons in the in- 
dustry to look at a solution, rather 
than just going through all of the 
numbers,” Gossenes and fellow re- 
searchers rely on various visual- 
ization tools, including Spyglass 
(Champaign, IL) visualization soft- 
ware on the Macintosh, and Star- 
dent’s (Concord, MA) Advanced 
Visualization System (AVS). 

Through visualizing a structure 
and its electrical behavior, an en- 
gineer can, for example, isolate 
and thus correct too much leakage 
current (there will always be some 
leakage current, because the off 
current is never zero). “This is 
where 3D interactive graphics 
come in wonderfully. I can kind of 
look inside the structure,” says 
Gossenes. 

While the Spyglass software ful- 
fills most of the researchers’ 3D vi- 
sualization needs, AVS fills in the 
gaps. For example, AVS accommo- 
dates vector as well as scalar quan- 
tities, whereas Spyglass will only 
take data sets that are on totally 
regular grids. 

“AVS also allows you to visual- 
ize streamlines. For example, sup- 
pose I have a vector field where 
each of the vectors is the direction 


of the current. Imagine releasing a 
particle, like a tracer, at one point 
and seeing how it flows. That’s a 
streamline. It gives you a pretty 
good impression of the overall di- 
rectionality of the vector field,” 
says Gossenes. 

The researchers also incorporate 
animation into their project. “I can 
set up a full 3D simulation [with 
Spyglass] as a function of an input 
variable—it might be an applied 
voltage that we bring up higher 
and higher to see how the struc- 
ture reacts,” says Gossenes. “We 
can visualize the full transition 
from the transistor going from off 
to the on state, where it’s conduct- 
ing current, and we can see in de- 
tail at which level of the applied 
voltage the current starts flowing.” 

Although their current visual- 
ization tools are sufficient for their 
needs, Gossenes’ group intention- 
ally does not become too dependent 
on any one specific solution, espe- 
cially in computer graphics, he 
says, where so much is happening 
so quickly. “The development time 
of our product is easily two or three 
years, because you're talking 
about highly complex mathemati- 
cal codes of 200,000 to 300,000 
lines,” says Gossenes. “In three 
years so much is going to change 
in computer graphics that if we 
rely on only one product, we'll be 
in trouble.” —DPM 


The Eyes Have Ili 


hat do you get when you 

merge classic automobiles 
with high-end computer-aided de- 
sign and modeling? An eye-open- 
ing experience, as the directors of 
Eyes on the Classics learned earli- 
er this year. 

Eyes on the Classics is an auto- 
motive design show that focuses on 
the past, present, and future of 
classic automobile design. It differs 
from other car shows, however, in 
that it highlights the achievement 
of designers above all others. In its 
fourth year, the event is sponsored 
by Chrysler, General Motors, and 
Ford as a fund raiser for the De- 
troit Institute of Opthalmology. 
This year, for the first time, comput- 
er graphics played a monumental 
role in the two-day event with an 
innovative, hands-on exhibit called 


the Automotive Design Studio of 
the Future. 

Orchestrated by Detroit Digital 
Studios, a Southfield, Michigan- 
based electronic design, illustra- 
tion, and retouching company, in 
collaboration with the Industrial 
Design Society of America (IDSA), 
the Automotive Design Studio of 
the Future transported partici- 
pants through all phases of elec- 
tronic automobile design—from 
image capture, through media in- 
tegration, to output. “We ran it as 
a real-time working studio, as op- 
posed to a typical trade show ex- 
hibit. There was no advertising al- 
lowed, and there were no sales 
pitches. We wanted the technology 
to speak for itself,” says Jim Ross, 
president of Detroit Digital. 

Representatives from each of the 


77 


three major automobile design stu- 
dios were involved in the creation 
of the studio, which, according to 
Ross, was somewhat of a coup. “If 
you could imagine trying to pro- 
pose something of this nature to 
any one of the three, there would 
be political difficulties. But trying 
to propose it to all three could have 
been a political nightmare.” Fortu- 
nately, such was not the case. “In- 
stead, what happened was that we 
now had, for the first time, the 


“We had the worlds of graphic arts and automobile design, so we 
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adds that the configuration also in- 
cluded a Sony HDTV camera for 
capturing images and bringing 
them into the system. 

“We felt it necessary to deal with 
the highest-quality graphic im- 
ages, so we enlisted Scitex [Bed- 
ford, MA] to bring its Smart Scan- 
ner and Iris proofer for input and 


had two dimensions to work in,” says Detroit Digital's Jim Ross of the role 
of computer graphics in Eyes on the Classics ‘91. 


three major manufacturers speak- 
ing with one voice.” 

At the heart of the futuristic stu- 
dio was a Shima Seiki (Cranbury, 
NJ) 2D design system, hooked by 
Ethernet to the 3D world of Evans 
& Sutherland’s (Salt Lake City) 
CDRS, “so we would have the best 
of 2D and 3D talking to each other, 
and we could work either from a 
2D or a 3D model base,” says Ross. 
Because one of the needs of the 
automotive industry is to project 
life-size images, to provide the feel 
for volume and aesthetics, “We 
brought in a Sony- [Park Ridge, 
NJ] configured HDTV projection 
system and projected those images 
up to real size,” notes Ross. He 
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output of the material in a size 
suitable for automobile design dis- 
play, which is typically 40-by-30 
inches,” says Ross. 

Finally, the studio included a 
Prisma workstation (Scitex) to in- 
terface the Scitex front and back 
ends, as well as provide interfaces 
to the Shima Seiki and the Evans 
& Sutherland machines via DDES. 
There were also a couple of Apple 
(Cupertino, CA) Macintoshes run- 
ning Adobe (Mountain View, CA) 
Photoshop. Two Kodak (Rochester, 
NY) DCS camera systems and a 
Canon (Lake Success, NY) CLT 
500 for four-color printouts com- 
pleted the array. 

Attendees were invited to partic- 


ipate in all phases of the design 
process. For example, they were 
able to experiment with the tools 
to capture images of classic cars 
and change them via rendering or 
illustration. The response to the 
studio was tremendous, according 
to Ross. “The prevailing attitude 
was, ‘You've got to see this to be- 
lieve it, but even once you see it, 
you still won’t believe it.’ ” The 
platform was so successful, in fact, 
that show organizers have already 
adopted it for next year, with a po- 
tential facet being real-time, tri- 
continent networking. 

“By virtue of our design tools, we 
were able to do things such as pho- 
tographically capture the common 
body of a Mustang and, through il- 
lustration and cut-and-paste tech- 
niques, develop new looks in terms 
of ground effects, trim packages, 
spoilers, wheel covers, or any- 
thing,” says Ross. “In doing that 
electronically or digitally, we were 
able to achieve things that conven- 
tionally would have taken years.” 

Typically, the automobile design 
process is fraught with complica- 
tions, says Ross, if the designer has 
to rely on a clay model to pass 
through the various approval proc- 
esses. “If you don’t have something 
that’s real, you can’t really show it 
to the public, because the public 
can’t appreciate anything less than 
reality. 

Ross contends that the applica- 
tion of digital technology to US 
automotive design could increase 
global competitiveness. “The basis 
of how designers typically arrive at 
a final product is a very complex 
decision-making process. The more 
the complexity, the longer the 
judgment takes. When that is en- 
cumbered in very laborious-type 
things, such as making clay mod- 
els, then you can imagine it 
stretches out the decision-making 
process. It reflects currently one of 
the problems that we face: The com- 
petition can put a product on the 
floor in 36 months, while proposing 
to do it in 18; were still working on 
a three- to five-year program.” 

By educating designers about 
what can be done using computer 
visualization technology, Ross 
notes, corporations can begin to 
streamline the concept-to-manufac- 
ture process and become more com- 
petitive in the world market.—DPM 
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SEPARATE THEY'R 
TOGETHER THEY'RE 


Craft texture maps in 
Autodesk Animator Pro. 


Create objects in 
Autodesk 3D Studio. 


Autodesk Animator Pro and Autodesk 3D 
Studio. Turn your 386/486 into an imaging and 
animation workstation of unimaginable power. 

Draw on our family of software. And enter a 
whole new dimension in 2D or 3D imagery and ani- 
mation never before available on a PC. At incredibly 
affordable prices. 

Autodesk Animator Pro“-successor to one of the 
world’s best selling PC animation packages, Autodesk 
Animator~combines powerful 2D animation and 
paint capabilities into one flexible, integrated pack- 
age at Super VGA resolution and above* Autodesk 
3D Studio” gives you everything you need to create 
compelling 3D imagery and animations. 
According to PC Magazine, it’s “absolutely 


Apply texture maps in 
Autodesk 3D Studio. 


IX 


AUTODESK Dealer. And enter the next dimension. 


Add cameras and lights with Animate with 


Autodesk 3D Studio. Autodesk 3D Studto. 


nothing short of graphics dynamite” And both products 
have powerful import and export facilities** 

When combined, their individual capabilities are 
greatly enhanced — providing a remarkable resource 
for creative PC users. For example, you can use the 
Autodesk Animator Pro paint facilities to create back- 
grounds or add sparkle to 3D animations rendered 
in Autodesk 3D Studio. Or take a 2D image or animation 
created in Autodesk Animator Pro and wrap it around 
a corporate logo created in Autodesk 3D Studio. 
Combined, they are everything you need for 
effective presentations. 

Call 1-800-525-2763 for the name of your 


nearest Authorized Autodesk Multimedia 


Autodesk Multimedia Division. 2320 Marinship Way, Sausalito, CA 94965 ©1991, Autodesk. 
If you’re already an Autodesk Animator user, call 1-800-525-2763 and qualify for a discount on Autodesk Animator Pro. 
*Screen resolution (640x480, 800x600, etc.) is selectable according to supported mode on your graphics card. 
**Offer support for .FLI;" Targa; .TIE .PCX, .GIE AutoCAD” .SLD files, PC, MAC} Atari® and Amiga” formats. 
Autodesk, the Autodesk logo, AutoCAD and Autodesk Animator are registered trademarks of Autodesk. Animator Pro, 3D Studio and James Gleick’s CHAOS: 
The Software are trademarks of Autodesk. All other registered trademarks are trademarks of their respective holders. 
Images created by Tim Forcade, Forcade Associates, using Autodesk Animator Pro, Autodesk 3D Studio and James Gleick’s CHAOS: The Software™ 
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Your presentations 
always come together beautifully. 


)N. auto-convergence. 


A lot of time, effort and creativity go 
into making a presentation work. From 
high impact charts to custom designed 
computer graphics, the images you 
project are an integral part of your 
overall corporate image. And the closer 
you get to show time, the faster every- 
thing comes together. Then everything 
comes to a halt while the technician lines 
up the convergence on the projector. 
Not anymore. Electrohome’s new 
ACON® auto-convergence system makes 
aligning the projector a snap. No more 
stepladder and _ screw- 
driver or endless button- 
pushing. No more last 
minute fine-tuning that 


AICON. 


AUTO CONVERGENCE 


takes half an hour or more. You push 
three buttons on the keypad and ACON® 
auto-convergence takes care of the rest in 
under three minutes. Before ACON® this 
wasn’t even a remote possibility. 

Electrohome has a range 1 oe 
tors to suit your specific needs. Most 
of them are compatible with high 
resolution workstations, terminals, PCs 
and VCRs. All of them are easy to set up 
and operate. You can count on your 
presentations coming together beauti- 
ee and quickly, when you are backed 
y Electrohome, world 
leaders in large screen 

projection since 1979. 


BLECTROHOME 


For more information call: In U.S.A. 1-800-265-2171. In Canada 1-519-744-7111. 


ACON is a registered trademark of Electrohome Limited 
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Introducing Hitach’s 
new generation of 1600 x 1200 and 1280 x 1024 
high-retresh monitors. 


© HITACHI 


Ze 


—— \ ee ell ‘ be: sm 


RN ,—\CM2187M—CS 


CM2187M — Hitachi’s best monitor 
21” 2R flat screen, dynamic focus, AR 


Soares : bonded panel, 30 programmable screen 
Be keer 8 positions, super high refresh, 
be ESS\\\y _»  30-78kHz, VGA to 1600 x 1200, 
— | Ky i | $4,495 suggested list | 
ST ae — as HWS zi , 
a | RR KS CM2087M — For high-end CAD/CAE 
fc — ee CRO \\ y : i 
 —_—— BERT yy 20” dark tube, dynamic focus, 
ages SS ——, fine silica anti-glare, 30 programmable 
— oe screen positions, super high refresh, 


30 - 78 kHz, VGA to 1280 x 1024, 
$3,595 suggested list 


SUPERSCAN Plus — Today’s best value: 
20” silica coat tube, 30 - 64 kHz, 
horizontal scan, 50 - 120 Hz vertical 

: — | scan, auto-scan, auto-sync, 
Ae | oe VGA to 1280 x 1024, 


® 


NISSE!I SANGYO AMERICA, LTD. 


Call Hitachi/NSA for details and the 
name of your nearest distributor. 


(800) 441- 4832 
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For AT/ISA Bus Personal Computers 


IPs 


Driver 


Graphics = es 
Accelerator «= 
With On-Board VGA 


mam 


e Speed Accelerate your graphics-intensive applications with our on-board 60MHz 
TI TMS34010 processor, IMB of video RAM and 2MB of program memory. 
e High Choose the optimum resolution for your applications — up to 1024 x 768 
Resolution non-interlaced. 
e Performance — Launch optimized drivers for Windows, AutoCAD, AutoShade v.2, 3D Studio, 
Drivers Autodesk Animator Pro and TIGA 2.0. 
e High Refresh [Increase comfort and readability with ergonomic AIM 
72Hz+ refresh rates. Horeules v brags alan Cat 
e True Color Display stunning, photo-realistic images with up to er 
16.7 million colors, even on standard VGA monitors. _ 
e Software Guarantee compatibility with standard 


Compatibility applications by using our on-board VGA. 
e Affordability | Get workstation performance at desktop prices! 


Hercules) 


UVTI 


Call 1-800-532-0600 for more information on the Hercules Graphics . 
Station ISA or Micro Channel models and the name of a dealer near you. Wig. 


© Copyright 1991 Hercules Computer Technology, lnc. 921 Parker Street, Berkeley, CA 94710, 510-540-6000. Hercules is a registered trademark and Herceles Graphics Station is @ trademark of Hercules Computer Technology, lnc. AutoCAD, Avtodesk and AutaShade are registered ia the U.S. Patent and Trademark Dice by _ 
Aurodesk, lnc. Autodesk Animator is 2 trademark of Autodesk, Inc. Micro Channel is a registered trademark af Interaatignal Business Machines Corporation. All other product names are trademarks of their respective holders who are not associated with Hercules. 
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Slide Scan Shakeup 


Microtek’s 1850 color slide scanner opens up 
color desktop publishing on the low end 


By James Cavuoto 


tory of the desktop publish- 
ing industry, key products 
have come along that serve as cat- 
alysts for change. The Laserwriter 
printer from Apple Computer Inc. 
(Cupertino, CA) and the Color- 
script printer from QMS Inc. (Mo- 
bile, AL), as well as the Imagestu- 
dio software package for image 
manipulation from Letraset (Pa- 
ramus, NJ), for example, have 
been responsible for taking desk- 
top users to new levels of profes- 
sional graphics quality. In many 
cases, these products have not 
been unique; rather, they have 
represented a price/performance 
breakthrough. The technology that 
was previously available only to 
dedicated professionals became 
available to low-end users. 
I think that the Scanmaker 1850 
slide scanner from Microtek Lab 
Inc. (Torrance, CA) represents the 


Ss everal times in the brief his- 


most recent example of this catego- . 


ry of watershed product. As the 
first $3000 color slide scanner to 
hit the market, it stands to usher 
in a wide range of new color desk- 
top publishing users. 


New Types of Users 

Although 35mm slide scanners 
have been on the market for some 
time, the common perception is 
that these products—generally 
costing $10,000 or more—are tar- 


geted at very sophisticated graphic 


Contributing editor James Cavuoto is pub- 
lisher of the microPublishing Report newslet- 
ter (Torrance, CA). 
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arts users. For example, three ven- 
dors, Barneyscan Corp. (Berkeley, 
CA), Nikon Inc. (Melville, NY), 
and Array Technologies Inc. (Oak- 
land, CA), offer high-end products 
that are used by magazine publish- 
ers, advertising agencies, and oth- 
er graphics professionals. Micro- 
tek’s Scanmaker 1850, I believe, 
will appeal to a much broader 
range of graphic arts users, from 
corporate publications depart- 
ments producing product litera- 
ture, to retail stores producing ad- 
vertising flyers, to educational in- 


stitutions producing catalogs of 
course offerings. 

One sign of the importance of 
this product was the way that Mi- 
crotek’s competition responded to 
it. Shortly after the 1850 was an- 
nounced at the end of 1990 (but be- 
fore it actually began shipping this 
past May), Barneyscan dropped 
the price of its lowest-cost slide 
scanner to $4995, about half of the 
original price. The company denied 
that it was reacting to the an- 
nouncement of the Microtek prod- 
uct, but the timing appeared to be 


Pushed somewhat beyond its limits, the Microtek Scanmaker 1850 
(intended for low-end users) contributes fo some color shifting and loss 
of detail in its treatment (leff) of a 133-line halftone image. The image 
was scanned from a 35mm slide by the 1850 and separated using 
Adobe Photoshop (with minimal retouching) on an Agfa Select Set 
imagesetter. The right-hand image was produced using traditional 
methods by a color separation/film prep house. 


Courtesy of David Powell 


just a bit too coincidental. 

More than price is involved here. 
For many desktop scanner users, 
the migration from monochrome to 
color imaging is a difficult one, 
made all the more difficult by the 
complexity of correcting and proof- 
ing color images. Since file sizes for 
color images tend to be much larg- 
er than those for monochrome im- 
ages, factors such as disk storage, 
file transfer time, and printing be- 
come very important. While the 
Scanmaker 1850 does not solve all 
of these problems, it does address 
many of them. 


Photostyler and Photoshop 

A primary 1850 benefit is Micro- 
tek’s choice of two excellent image- 
editing packages to bundle with 
the scanner. Photostyler, a product 
from U-Lead Systems, Microtek’s 
sister company in Torrance, is pro- 
vided with the PC version, and 
Adobe Systems’ Photoshop is bun- 
dled with the Macintosh version; 
both go a long way toward simpli- 
fying the production of color pages. 
In the case of Photoshop, Microtek 
has bundled the full version of the 


package instead of the Limited 
Edition, which lacks color separa- 
tion capabilities. (Interestingly, 
Adobe is currently in the process of 
suing U-Lead—claiming that Pho- 
tostyler represents a patent in- 
fringement upon Photoshop.) 
While these packages are avail- 
able elsewhere, of course, they 
aren't cheap: $895 for Photoshop 
and $795 for Photostyler. By bun- 
dling them with an inexpensive 
scanner, Microtek is, again, open- 
ing the world of color imaging to a 
much larger universe of users. 
Another benefit of the scanner 
might be seen by some as a draw- 
back. Maximum resolution, as the 
product name implies, is 1850-by- 
1850 dots per inch (dpi). This reso- 
lution is less than that of more ex- 
pensive slide scanners, but it also 
results in smaller file sizes. The 
Nikon LS-3500, for example, offers 
excellent image quality at about 
4000 lines per slide, but a full-reso- 
lution scan consumes about 60M of 


areata 


disk space. 

Even with its lower resolution, 
the Microtek scanner does an ex- 
cellent job of producing 100-line 
color halftones, which are suffi- 
cient for most newspapers, trade 
magazines, and other publications 
for which image quality does not 
have to match National Geograph- 
ic standards. 

The Scanmaker 1850 is avail- 
able in two models. The IBM PC 
version, which costs $2995, in- 
cludes the scanner, an interface 
card, and Photostyler. The $3195 
Macintosh version, the 18508, in- 
cludes an internal SCSI interface 
along with Photoshop. I reviewed 
the Macintosh version. 


Little Pleasures 

The price is not the only diminu- 
tive aspect of this product. I was 
pleasantly surprised at how light- 
weight and compact the scanner is. 
At a weight of 20 pounds and with 
dimensions of 10-by-9-by-6 inches, 
the Scanmaker 1850 occupies 
about as much space as a hard disk 
sitting next to a computer. 

I found installation of the Mac- 


Ege 


he Expresso personal slide scanner, introduced 

by RasterOps (Santa Clara, CA) in August, 
would seem at first glance to be formidable compe- 
tition to the Microtek Scanmaker 1850: Its price is 
just $999. But close inspection reveals that al- 
though this is, indeed, a low-cost product, the 
Expresso serves a completely different function 
from the Scanmaker. 

In a nutshell, whereas the Scanmaker is directed 
at color desktop publishing users who wish to pro- 
duce process color separations of 35mm color slides, 
the Expresso is targeted largely at desktop present- 
ers who wish to incorporate 35mm slides into their 
multimedia productions. The Expresso is, for the 
most part, incapable of producing color images 
with sufficient quality for color publishing applica- 
tions, although it may be useful for producing 
“comps,” low-quality images that allow designers 
to experiment with a layout in rough form. 


More for Presenting than Publishing 

The major attribute of the Expresso that makes 
it inappropriate for desktop publishing applications 
is its resolution. While the Microtek Scanmaker 
1850 can capture up to 6.5 million pixels, the 
Expresso can only capture up to 340,000 pixels. 
This figure is inadequate to capture the detail that 
is required in a professional color print. 


The Expresso also lacks a true computer inter- 
face. Instead, it outputs NTSC (National Television 
Systems Committee) or PAL (Phase Alternation 
Line) video signals. To use the product with a com- 
puter, you need a video digitizer. 

Despite its limitations as a publishing product, 
the Expresso has several useful applications. A 
presentation creator can use it to scan slides, se- 
quence them, add titles, and then record a presen- 
tation to videotape. Users can also capture slide 
images, import them into a desktop presentation 
program, and deliver a computer-driven presenta- 
tion using a video projection system or a large- 
screen display. And the Expresso offers a viable 
alternative to hand-drawing for video producers 
who need to create storyboards. 

Key features of the scanner include a zoom capa- 
bility of up to 3X, manual brightness and focus con- 
trols, and the ability to handle positive or negative 
film. A joystick controls color adjustments. As com- 
pared to the Microtek Scanmaster 1850, the 
Expresso weighs much less (7 pounds) but is equal- 
ly compact (4.3-by-12.8-by-6.4 inches). 

Because of its presentation orientation, Raster- 
Ops’ Expresso scanner will certainly not threaten 
Microtek’s new position in the color slide scanner 
market. But it may well become a popular tool for 
creating a variety of multimedia products. —JC 
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The results are in. 

Benchmarks conclusively prove 
Pacesetter cut-sheet plotters take the 
checkered flag for speed, line quality 
and price. 

In fact, Pacesetter finished plots in 
record time, leaving the competition in 
the dust. 
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Free Pacesetter Test Drive Tae 


Name: 
Title: 


Company: 


| 

| 

| 

| 

To receive a free Pacesetter Test | ‘Street Address: 

Drive diskette including sample plot file, | PE ee Sig ts Saag a tS cS ae EAN te eee na oad 
and for the actual race results versus Telephone#: 
any major plotter manufacturer, call us 
at 800-932-1212. Or send in the coupon. 
Pacesetter. It’s the fastest pen 
plotter you can drive. 
| 
| 


Wedrawon 
your Imagination. 


____ Yes, I want to take a test drive. 
Send my free demo disk on 
Pacesetter (600k ram, VGA 
8-color, PC required) 


___ Yes, I want to compare the 
results with: 


(name of plotter manufacturer) 


Mail coupon to: CalComp, P.O. Box 3250 MS-3, 
Bc, Anaheim, CA 92801, or call 800-932-1212. 


A Lockheed Company 


Limited time offer while supplies last. ©1991 CalComp, Inc. Pacesetter and We draw on your imagination are registered trademarks of CalComp. 
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intosh version to be simple: merely 
a matter of connecting a SCSI ca- 
ble and copying the Photoshop pro- 
gram files to the Macintosh hard 
disk. Microtek supplies a plug-in 
filter for Photoshop that lets you 
control the scanner directly from 
within the program. 

The scanner makes three passes 
for color images, one each for red, 
green, and blue. On each pass, it 
recognizes 256 shades (8 bits) per 
pixel, which corresponds to approx- 
imately 16.8 million colors (24 
bits). The user can select a land- 
scape (horizontal) or 
portrait (vertical) orien- 
tation. 

Because Microtek 
does not provide its own 
stand-alone scanning 
software, color images 
are scanned using a 
plug-in module for Pho- 
toshop. This module ex- 
ists as an extra option 
under the File menu. To 
scan a slide, you simply 
insert it in the slot, 
launch Photoshop, and 
select the Microtek 
scanning option. There 
are no controls on the 
scanner itself; color lev- 
els, resolution, and scal- 
ing are controlled 
through software. 

After inserting the 
slide, you click on the Prescan but- 
ton, and the scanner produces a 
low-resolution image of the slide 
on-screen. On our Macintosh II, 
the prescan took about 45 seconds, 
which is comparable to other scan- 
ners. This prescan allows you to 
crop the slide using the mouse and 
a crosshair cursor and also to mod- 
ify the brightness of each compo- 
nent hue. You can also scan the 
slide in gray-scale mode, in which 
case you can control the overall 
brightness of the image. 

Once these controls are set, you 
click on the Scan button to bring the 
image into Photoshop’s editing win- 
dow. This process took about three 
minutes for a typical image. While 
more expensive slide scanners 
would take less time than this, I be- 
lieve that, given the low volume re- 
quirements of the typical color desk- 
top publisher, scanning speed is not 
likely to be a major detriment. 

A nice feature of the scanning 


software is that it tells you the size 
of the image file that will be creat- 
ed given the current scaling and 
resolution settings and the total 
image area selected with the crop 
tool. This feature lets you manage 
disk space more efficiently: There 
is no need to create a 20M image 
file if the final reproduced image is 
only going to be one square inch, 
for example. 


“Compact” is the word for the Scanmaker 1850, 
which measures a scant 10-by-9-by-6 inches. 


The lowest possible resolution 
setting on the Scanmaker 1850 is 
460 dpi. This setting produces a 
file size of approximately 830K 
(273K in gray-scale mode). By 
modifying the resolution and scale 
factor, the user can produce an im- 
age size that falls somewhere be- 
tween this figure and the maxi- 
mum size of about 20M. 


Adjustment Problem 
Unfortunately, the user does not 
have as much flexibility in setting 
resolution and scale factor as he or 
she does with other scanners. You 
cannot, for example, specify an ar- 
bitrary resolution between 460 and 
1850 dpi; there are only 16 possible 
settings. The same is true for scale 
factors—in fact, resolution and 
scale factor are interdependent. At 
460 dpi, you cannot reduce the 
scale factor; likewise, at 1850 dpi, 
you cannot enlarge the scale fac- 
tor. And at resolutions in between, 


your options for scale factor change 
if you decide to change the resolu- 
tion. While this may appear to be a 
minor issue, it can make it difficult 
for the user to achieve the desired 
file size. 

Fortunately, this limitation— 
along with other shortcomings of 
the scanning module—can be dealt 
with using the image editing tools 
contained in Adobe Photoshop. For 
example, Photoshop’s Image Size 
command lets you specify any reso- 
lution or scale factor; Photoshop 
then reconstructs the image file 
using powerful mathe- 
matical functions. And 
Photoshop’s color bal- 
ance and color correc- 
tion tools more than 
compensate for the rela- 
tive lack of image en- 
hancement functions in 
the scanning module. 
The tradeoff you pay for 
employing these fea- 
tures in software, rath- 
er than the scanner 
hardware, is time. It 
can take up to several 
minutes to resize or col- 
or-correct a large image 
with the Microtek unit. 

However powerful 
the functions of this 
scanner, image quality 
represents a more press- 
ing issue for most users. 
The Scanmaker 1850 may not be 
appropriate for producing 150- or 
200-line screens in a slick maga- 
zine or coffee-table book, but then 
again, these are not the kinds of 
publishers that Microtek is target- 
ing. If you need to produce 100-line 
screens for a newspaper or trade 
magazine, a higher-end scanner 
could be little more than overkill. 

The Scanmaker 1850 performed 
quite well when generating four- 
color images for a tabloid newspa- 
per that I publish. Most readers 
were hard-pressed to tell the differ- 
ence between the scanned images 
and traditionally processed color 
separations. 

The Scanmaker 1850 is a break- 
through product that brings the 
price of high-quality color slide 
scanning to the same level as a 
low-cost, Postscript laser printer. I 
expect this new product to be a ma- 
jor hit among desktop publishing 
users. CGW 
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e world’s best 
color plotter. 


Why was the ColorStation from Raster Graphics 
_ voted the “Best New Product of the Year” at the 
Se. 1990 National Design Engineering Show? 

4} Of course, its speed, price, and incredibly crisp, 
clear high-quality color output had a lot to do 
with it. And with over 500 units shipped to 

date, the word is obviously getting around. 
But those things are just part of the picture. 


Advanced technology that pays off in lower operating costs. 


‘True, the ColorStation’s patented Silicon Imaging Bar 
delivers the best output you’ve ever seen, without streaks and 
striations. But, it’s also designed to perform more reliably, with 
minimal maintenance. Even the ColorStation’s cut-sheet paper 
handling system manages your media with the instincts of an 
accountant, squeezing out SO more plots per roll than average. 

And though the ColorStation’s unique transport system 
ensures accurate 200 dpi and 400 dpi images, it’s also designed 
to let the system perform over a wider range of temperatures 
and humidity. So even if it’s pouring or baking outside, your 
ColorStation is still cooking. 


It gives new meaning to price/performance. 


While the ColorStation is the most competitively priced 
plotter in its class, it performs like a sys- 
tem costing thousands more. In just 
minutes, it gives you razor-sharp 
line drawings, with up to 256 
colors. And poster-sized % 
PostScript images richly 
saturated with up to 16 mil- 
lion colors on A-to-D sized 
plots. Plus it’s incredibly 
versatile—plotting both raster and 
vector images on the same page. 


Good things from a small and quiet package. 


Amazingly, the ColorStation packs all this quality and 
performance into one-third the size and weight of comparable 
plotters. And it interfaces to most applications. So it easily fits 
into your workstation environment. 

But why not see for yourself? If you’re shopping for a 
plotter, check out our limited-time offer. After all, you deserve 
the best. 

RasterGraphics. 285 N. Wolfe Road, Sunnyvale, CA 94086. 
(408) 738-7811. Fax (408) 749-0544. 


ea 


You be 
the judge. 


You Be The Judge. 
If you’re planning to buy a 

j new electrostatic plotter in the 

next 3 months, try the best—a 
i ColorStation—for 30 days free at 

your facility, without obligation 

(subject to qualification). 

For details, call 1-800-441-4788. 

And hurry, quantities are limited. 


See us at GIS/LIS Booth #503 
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ae @ Multiple 
Platforms 


oo good to be true? Many 
applications engineers think 
software can only provide 
platform independence at the 
expense of graphics speed. 

Not so with FIGARO+, the 
enhanced PHIGS graphics 
programming “tool kit”. 

Designed for speed, FIGARO+’s 
highly optimized graphics pipeline 
allows you to make and display 
changes rapidly. It offers advanced 
PHIGS+ features and extended 
capabilities like Integrated Support for 
Multiple Windows and Quick Update 
Methods. FIGARO+ is also tightly 
integrated with X Windows and popular 
GUIs, to keep you current — and 
compatible — with PEX technology and 
evolving X Window environments. 

All this plus true portability! 

As computer environments become 
more heterogenous, end users can’t 


Software that 
intelligently uses 
your existing 
computing hardware — 
from PCs to 
Supercomputers! 


LIANT Software Corporation 
959 Concord Street, Framingham, MA 01701 


IA 


NT 


afford to develop applications with 

software that’s not portable. Portability 
protects your hardware and software 
investment, saves development and 
maintenance costs, results in higher 
productivity, and expands the market 
for your applications. And because 

FIGARO+ is powerful, intelligent, and 

feature-rich, it can be used to develop 

applications equal in performance to 
those developed with proprietary 
graphics tools. 

With FIGARO+ you also get the 
full support of the industry leader. We 
wrote the book on the PHIGS 

standard... literally. And we provide 
training courses, reference manuals and 
a toll-free Answer Line to keep you up 
and running. 

Is it any wonder that we're the #1 
provider of PHIGS software? Call and 
ask about our demo diskette and 
introductory video. 


800-662-9866 
Liant Europe: +44-71-799-2434 


Copyright ©1991 Liant Software Corporation. All company and product names are trademarks of the respective manufacturers. 
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Get the FREE FACTS Fast -- By FAX -- 918-832-9295]! 


Reader 


Information Card | 
OCTOBER 1991 EXPIRES JAN. 1992 


PLEASE PRINT OR TYPE—MUST BE FILLED IN COMPLETELY 


TELEPHONE 


YES, | WOULD LIKE TO CONTINUE TO RECEIVE COMPUTER 
GRAPHICS WORLD 


oe LT i §=—=— | Mme 


1. 


2. 


PRIMARY BUSINESS pikes 

(PLEASE CHECK THE OWE BOX THAT BEST DESCRIBES YOUR BUSINESS 

OR INDUSTRY.) 

[1] Computer Service including Graphic Design, Time Sharing, 
Data Processing, Software, and Consulting 

(1) Computers and Peripherals Manufacturing 

C] VAR’s, VAD’s, Systems Integrators, Dealers and Distributors 

CL) Automotive, Aerospace, Machinery, Industrial Equipment, Process & Other 
Manufacturing Industries 

C) Architecture, Engineering, Construction, including Space Planning 

LJ Financial including Banking, Real Estate, Insurance and Brokerage 

C1) Distribution including Wholesale, Retail, Restaurant, and Food Chains 

() Transportation including Rail, Bus, Marine, Shipping, Auto Rental, Airline, 
Trucking, and Air Freight 

C1) Utilities, Pipelines, Communications and Common Carriers 

(1) Personal and Business Services including Medical, Legal and Accounting 

C1) Business Services including Printing, Publishing, Advertising and 
Television/Motion Picture Production and Design Studios 

C) Scientific and Educational Research Organizations including Geological, Marine, 
Cartography, Astronomy, and Biology 

1) Government-Military, Federal, State or Local 

(1) Non-Manufacturing Industries including Exploration, Mining, Drilling, 
Agriculture, Forestry and Fishing 

(1) Educational Institutions 

C1) Other (please specify) 

ARE YOU PERSONALLY INVOLVED IN THE SPECIFYING, PURCHASE, OR 


AUTHORIZATION OF COMPUTER GRAPHICS PRODUCTS AND SERVICES: 
A.CJYES B.(]NO 


COMPUTER GRAPHICS WORLD 


PLEASE CIRCLE THE NUMBER FOR FREE INFORMATION. 
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WHICH OF THE FOLLOWING BEST DESCRIBES YOUR TITLE OR OCCUPATION? 
(PLEASE CHECK ONE BOX ONLY) 


[] Corporate Management F. () Data Processing Staff 
[] Design/Engineering Management G. ©) Creative/Graphic Design 
(1) Production/Operations Mgmt. H. (1) Marketing 

() Data Processing Management i. (©) Consulting 

(1) Design/Engineering Staff J. (© Other (please specify) 


WHAT ARE YOUR PRINCIPAL APPLICATION AREAS FOR COMPUTER GRAPHICS? 
(PLEASE CHECK ALL THAT APPLY) 


[J] Mechanical CAD/CAM/CAE/CIM 31 O Videotex/Interactive Video 

(] Electronic CAD/CAE 35 () Graphic Arts/Advertising 

[] Architectural CAD 39 () Electronic Publishing/Pre-Press 
[] Mapping 43 () Image Processing 

(1) Medical & Scientific 47 (1 Technical Documentation 

() Business & Presentation Graphics 51 () Training/Simulation 

(1) Video/Film/Animation 59 [() Other (please specify) 


FOR WHICH PRODUCTS DO YOU HAVE A PURCHASING INFLUENCE? 
(PLEASE CHECK ALL THAT APPLY) 


[) Software 36 ([] Monitors 
(1 Printers and/or plotters 40 (J Image Processing Equipment 
() Personal Computers 44 (]) Video Equipment 
CL) Workstations 48 [) Networking Systems/Modems 
[1] Minicomputers 52 (1) Storage Devices 
(1) Mainframes 56 () Presentation Systems (including Film 
C) Boards Records, Screen Displays) 
1 Input Devices (including Scanner 60 () Supplies & Accessories 
Data Tablets, Digitizers) 68 [) None of the Above 
DO YOU USE OR PLAN TO PURCHASE ONE OR MORE OF THE FOLLOWING 
PC’S/WORKSTATIONS? 
(PLEASE CHECK ALL THAT APPLY) 
[] Macintosh/Apple 13 CJ DEC 
[J] IBM/ABM compatible 17 () Sun 
() HP/Apollo 21 (J Other (please specify) 
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PRIMARY BUSINESS R110 

(PLEASE CHECK THE OWE BOX THAT BEST DESCRIBES YOUR BUSINESS 

OR INDUSTRY.) 

(1) Computer Service including Graphic Design, Time Sharing, 
Data Processing, Software, and Consulting 

C) Computers and Peripherals Manufacturing 

[CL] VAR’s, VAD's, Systems Integrators, Dealers and Distributors 

C0 Automotive, Aerospace, Machinery, Industrial Equipment, Process & Other 
Manufacturing Industries 

0 Architecture, Engineering, Construction, including Space Planning 

C1) Financial including Banking, Real Estate, Insurance and Brokerage 

O Distribution including Wholesale, Retail, Restaurant, and Food Chains 

(1) Transportation including Rail, Bus, Marine, Shipping, Auto Rental, Airline, 
Trucking, and Air Freight 

C) Utilities, Pipelines, Communications and Common Carriers 

CL Personal and Business Services including Medical, Legal and Accounting 

(1) Business Services including Printing, Publishing, Advertising and 
Television/Motion Picture Production and Design Studios 

C1) Scientific and Educational Research Organizations including Geological, Marine, 
Cartography, Astronomy, and Biology 

(1) Government-Military, Federal, State or Local 

1 Non-Manufacturing industries including Exploration, Mining, Drilling, 
Agriculture, Forestry and Fishing 

(1) Educational Institutions 

(1) Other (please specify) 
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WHICH OF THE FOLLOWING BEST DESCRIBES YOUR TITLE OR OCCUPATION? 
(PLEASE CHECK ONE BOX ONLY) 


[] Corporate Management F. () Data Processing Staff 
(1) Design/Engineering Management G. © Creative/Graphic Design 
(1) Production/Operations Mgmt. H. (] Marketing 

[] Data Processing Management 1. (J Consulting 

(1 Design/Engineering Staff J. (© Other (please specify) 


WHAT ARE YOUR PRINCIPAL APPLICATION AREAS FOR COMPUTER GRAPHICS? 
(PLEASE CHECK ALL THAT APPLY) 


[] Mechanical CAD/CAM/CAE/CIM 31 (J Videotex/interactive Video 

0) Electronic CAD/CAE 35 () Graphic Arts/Advertising 

[1 Architectural CAD 39 (J Electronic Publishing/Pre-Press 
() Mapping 43 () Image Processing 

[) Medical & Scientific 47 () Technical Documentation 

1) Business & Presentation Graphics 51 ( Training/Simulation 

(1) Video/Film/Animation 59 (] Other (please specify) 

FOR WHICH PRODUCTS DO YOU HAVE A PURCHASING INFLUENCE? 
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C) Software 36 (1) Monitors 
C) Printers and/or plotters 40 () Image Processing Equipment 
[J Personal Computers 44 () Video Equipment 
[11 Workstations 48 () Networking Systems/Modems 
[] Minicomputers 52 () Storage Devices 
[) Mainframes 56 () Presentation Systems (including Film 
C) Boards Records, Screen Displays) 
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Input Devices (including Scanner Supplies & Accessories 
Data Tablets, Digitizers) None of the Above 

DO YOU USE OR PLAN TO PURCHASE ONE OR MORE OF THE FOLLOWING 
PC’S/WORKSTATIONS? 

(PLEASE CHECK ALL THAT APPLY) 
[.) Macintosh/Apple 

() IBM/IBM compatible 

() HP/Apolio 
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From Presentation To Publishing, 
Sharp Has The Award-Winning Solutions. 


This year, the Sharp JX-600 was named Best Scanner in MacUser’s 
prestigious Eddy awards. It’s an honor that recognizes the advanced 
technology that goes into all Sharp color products. 

From the unique JX-100, to the 11x 17” JX-450, to the commercial 
quality JX-600, and the new standard in color scanning, the JX-320, 
Sharp offers more color scanners than anyone else. 

To create a lasting impression, there’s the JX-730 large format 
color ink-jet printer. Printing vivid color in large sizes has never been 
so affordable. 

And so you'll have a place to store your work, Sharp introduces the 
revolutionary JY-7000 magneto-optical disk drive. With 600Mb on 
each re-writable removable disk, it’s the fast, reliable storage medium 
you’ve been looking for. 

Desktop publishing, multimedia, presentation, desktop video. 
What was visionary only yesterday is reality today. Thanks, in part, 
to a little Sharp Thinking. 6 1901 Sharp Electronics Corporation 
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Sharp scanners 
~ And Printers Capture 


Millions Of Colors. 


Including 
Gold. 


[ To find out more about Sharp color = 

| scanners, printers and storage solutions, 
mail this coupon to Sharp Electronics 

| Sharp Plaza, Box Fl, Mahwah, NJ 074 130. 


| Or call | -800-BE-SHARP. 


Address 


| Name | 


| City, State, Zip 


Phone | 


FROM SHARP MINDS 
COME SHARP PRODUCTS" 
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More. That’s what you get. 

Less. That's what you pay. 

It’s a clever strategy to make our 
new DrawingBoard II the #1 digi- 
tizer worldwide! 

And make no mistake, 
CalComp really does 
give you more. 

More sizes to 
choose from— 
with six differ- 
ent sizes one should be just your size. 

More pen/cursor options and fea- 
tures, too, starting with a choice of 
slim, ultralight cordless or corded 
models. Cursors are available with 
either 4 or 16-buttons. Pens with two 
or three buttons, slide switch and 
dynamic sensing capabilities includ- 
ing tilt, pressure and proximity. 


Bigger. 


Only CalComp offers a full range of sizes: 12 x 12, 
12 x 18, 18 x 24, 24 x 36, 36 x 48, 44 x 60 
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New user-designed ultra-light cordless cursors and pens with 
tilt, pressure and proximity sensitivity available. Corded 
models feature new super-fleaxible cord. Highest resolution: 


Introducing 


Up to 48% less comparing suggested list prices 
of major competitors. Plus free Template Maker 
valued at $200) included while supplies last. 


More functionality comes standard. 


DrawingBoard II includes 18 user- 
recordable macro blocks in the surface 
menu, as well as up to 16 additional 
user-recordable macro 

buttons from the cur- 
sor or pen. 
And up to 
eons three sets of 
tablet operational formats may 
be saved and recalled with one menu 
selection. 

More compatibility. DrawingBoard I] 
is available with Autodesk Device Inter- 
face, Microsoft Windows and Microsoft 
Mouse emulation, Apple Macintosh 
ADB, Sun, UNIX and X-Windows 
drivers. And with its Mac/Windows 
style graphical user interface, Drawing- 
Board installation is easy! 


2540 lines/inch. Highest accuracy: + 0.010 inch. 


And lots more buyer protection! 
DrawingBoard II comes with a 
lifetime warranty on pen, cursors and 
tablets* a CalComp exclusive. 

Most of all, CalConip really does 
cost less. Up to 48% less comparing 
suggested retail prices. 

So when you're shopping for a new 
digitizer, remember that DrawingBoard 
II is the right choice—more and less. 

For more information, call now: 
800-932-1212. In Canada, 416-635-9010. 


Wedrawon 
your Imagination. 


=CalComp 


A Lockheed Company 


CalComp, P.O. Box 3250, Anaheim, Ca 92803. ©1991 CalComp: DrawingBoard and We draw on your imagination 
are trademarks of CalComp. All other product and company names are the property of their respective owners. 
*Certain restrictions apply. See warranty for details. Suggested U.S. List Price. 
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Controlling the Scene 
Digital Arts has announced an appli- 
cation that uses dialog boxes for ren- 
dering management. RenderManager 
allows for interactive control of scene 
composition and other aspects of sur- 
face modification. Once surfaces are 
modified, the package can direct the 
rendering process through a Render- 
man-compliant renderer such as DGS 
Render. The program comes with a 
large library of appearances, including 
plastic, metal, bump map, and glossy. 
It runs on IBM-compatible ’386 and 
"486 PCs, Silicon Graphics worksta- 
tions, and Personal Iris, IrisVision, 
and Iris Indigo computers. Digital Arts 
(San Diego). 
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More Upfront Than Ever 

Alias Research has announced an en- 
hancement of its Alias Upfront soft- 
ware for the Mac. Version 2.0 of the 
package contains extensive input and 
output capabilities, as well as two new 
tools. One tool, Alias Virtual Graffiti, 


lets designers render and place tex- 
tures in 3D space without enacting 
texture mapping. The other, Alias Spi- 
derVision, employs a pre-existing wall 
tool to interactively snap an animation 
path into place. Price: $895. Alias Re- 
search (Toronto, Canada). 
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Adobe’s Next 

Adobe Systems has introduced Adobe 
Illustrator software for the Next PC. 
According to the company, the product 
is designed to take full advantage of 
the Adobe Display Postscript capabili- 
ties resident on the Next system, as 
well as the computer’s color and file 
handling features. The new edition of- 
fers all the tools found on the Mac ver- 
sion, plus many new functions, includ- 
ing the ability to edit in any display 
mode. Price: $695. The product is ship- 
ping. Adobe Systems Inc. (Mountain 
View, CA). 
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PRODUCTS 


New Way from Appian 
Appian has upgraded its Rendition In- 
telligent Graphics Controller. The 
Rendition III features the Texas In- 
struments TMS34020 graphics system 
processor, a full 32-bit chip offering a 
performance rating that is as much as 
20 times greater than that of the 
TMS34010, which was used in Rendi- 
tion I]. The new board supports a wide 
range of monitors at resolutions of up 
to 1280 by 1024 noninterlaced, with ei- 
ther 16- or 256-color display from a 
palette of 16.7 million colors. Price: 
$2395. The product is shipping. Appi- 
an Technology Inc. (Sunnyvale, CA). 
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Display Controller 

Metheus has announced the Q5700, an 
X Windows-based display controller. 
Comprised of a series of three 6U VME 
boards, the Q5700 displays subsystems 
of 1280-by-1024 to 2048-by-2048 reso- 
lution. Its main component, a Video 
Frame Buffer ($9950), features a video 
generator as well as a 256-M ASIC 
that connects on-screen and off-screen 
memory. A Graphics Accelerator 
($11,950) and Video Windowing Con- 
troller ($4830) are also included. The 
system can be purchased as individual 
boards or bundled with either an inte- 
grated workstation or a chassis. Meth- 
eus Corp. (Beaverton, OR). 
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Two for Truevision 

Truevision has announced two new 
PC-based products. The first, the 
Truevision 1024-32, is a true-color 32- 
bit AT accelerator board for running 
graphics programs under Microsoft 
Windows 3.0. The second, the Video- 
Maker+ software production tool, is 
designed for the previously released 
Targa+ video board system and is 
now being bundled with all new 
Targa+ purchases. Price: $3495 
(Truevision 1024-32, standard configu- 
ration); $1000 (1024-32, 4M daughter 
board); $4000 (1024-32, 16M daughter 
board); $1795 to $2495 (Targa+); 
nominal fee (VideoMaker + for current 
Targa+ users). The products are ship- 
ping. Truevision (Indianapolis). 
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Thunder Rolls Out 


SuperMac has introduced two single- 
slot color graphics boards, the eight-bit 
Thunder/8 and 24-bit Thunder/24. The 
boards are aimed at designers who use 
Macintosh IIci and IIfx systems with 
19-inch and 21-inch large-screen dis- 
plays for color publishing and pre- 
press. Both boards are compatible with 
System 7.0. In addition, both take ad- 
vantage of the company’s OpenSlot 
connector, a feature designed to piggy- 
back upgrades in software acceleration 
on to boards. Price: $1899 (Thunder/8); 
$4999 (Thunder/24). The products are 
shipping. SuperMac (Sunnyvale, CA). 
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3D Animation and Video 
Silicon Graphics has announced Video- 
Lab, a 3D animation and video board 
for its Iris Power Series VGX and GTX 
graphics systems. The product supplies 
input and output for several types of 
component video: 4:2:2 digital, analog 
RGB, and analog YUV in 525 and 625 
formats. Video can be digitized to the 
screen at real-time rates or stored on 
disk or in memory. A pass-through 
mode lets the user overlay 3D graphics 
on video while maintaining a 25- or 
30-frame-per-second video rate. Price: 
$15,000. The company expects the 
product to be available by the end of 
the year. Silicon Graphics (Mountain 
View, CA). 
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Boards with Personality 
National Design has introduced the 
Volante Multi-Personality Series of 
graphics coprocessor boards. The com- 
pany claims that snap-on personality 
modules allow the user to tailor the 
graphics personality of a PC/AT or 
compatible to his or her needs. The 
AT1100 uses the company’s true-color 
personality module, which delivers a 
resolution of 1024 by 768 and 16.7 mil- 
lion colors. The AT1300 offers 1280-by- 
1024 resolution with 32,768 color se- 
lections. The AT1600 supports a 1600- 
by-1280 resolution display and provides 
256 colors. Price: $2995 (AT1100); 
$3995 each (AT1300 and AT1600). Na- 
tional Design Inc. (Austin, TX). 
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AView Add-On 

AView Technology has released a 
VGA version of DesktopTV, an add-on 
board that turns a ’286 or ’386 XT/AT 
PC into an enhanced TV. According to 
the company, the new VGA version 
uses an ITT chip set for high-end TVs 
that provides advanced interpolation 
technology and comb filters to mini- 
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mize signal noise. DesktopTV can use 
VHF, UHG, cable TV, videodisc, and 
VCR and other RF-modulated NTSC 
inputs. TV controls are operated from 
the keyboard. Sound is delivered by an 
external speaker, which is included. 
Price: $395. The product is shipping. 
AView Technology Inc. (San Jose, CA). 
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Visualization Workstations 
Set Technology has introduced the 
first two members of a new visualiza- 
tion workstation family. Models D-1 
and D-2 of the 3D Visualization Work- 
station comply with Stardent’s Appli- 
cation Visualization System. Model D-1 
is based on Santa Cruz Operations’ 
(SCO) Open Desktop. Model D-2 is 
based on SCO Unix. Price: $7995 (Mod- 
el D-1); $5995 (Model D-2, including 
educational discount). Set Technology 
Corp. (Boulder-by-the-Bay, CO). 
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Volume Visualization 

Vital Images has introduced two new 
packages based on its volume visual- 
ization program, VoxelView. Voxel- 
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View reconstructs data by represent- 
ing objects as building blocks. To ren- 
der a volume, the user projects the 
blocks on to the screen. VoxelView/ 
Mac, a new version, comes with reflec- 
tive lighting and other features previ- 
ously available only for high-end 
workstations. Another new package, 
VoxelAnimator, creates complex vol- 
ume-rendered animation sequences on 
Silicon Graphics computers. Price: 
$4000 (each package). The company 
said the products would ship this 
month. Vital Images (Fairfield, IA). 
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Math for X-Windows 


Integrated Systems has introduced a 
mathematical analysis and scripting 
environment for X-Windows. Targeted 
at engineers and scientists, the soft- 
ware contains features such as auto- 
matic plot generation, point-and-click 
graphics annotation, a source-level de- 
bugger window for script-based pro- 
gramming, and more than 200 built-in 
math functions. The company notes 
that a straightforward menu interface 


and simple commands make the prod- 
uct an ideal environment for all levels 
of computer expertise. Price: $2495 per 
single-user license. The product is 
shipping. Integrated Systems Inc. (Cu- 
pertino, CA). 
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Tiny Tablet 


Acecad has announced Ace-10, a 
graphics tablet billed as the smallest 
in the world. The Ace-10 is 5-by-5 
inches in size. According to the compa- 
ny, it takes up no more space than a 
standard mousepad, but allows for bet- 
ter control and performance, boasting 
0.01-inch accuracy and a resolution of 
up to 1000 lpi. The tablet uses a pen 
stylus format. Designed for IBM-com- 
patible PCs, it works with more than 
400 CAD, CAE, and graphics pro- 
grams. Price: $99 (including stylus 
pen). Acecad (Monterey, CA). 
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Portable Camera for PC 

Logitech has announced Fotoman, a 
portable black-and-white digital cam- 
era that allows for instantaneous 


The one who's smiling. Because only the 
Hamilton Unit System lets you safely retrieve and 
replace plans and documents in seconds. 
Without snags or tears. Whether they’re at the 
top, middle, or bottom of the drawer. 

The Unit System’s 10-drawer file unit has a 
patented tracing lifter in each drawer giving you 
quick access to over 1,000 plans (100 per 
drawer). It’s also available with semi-active/ 
archival five-drawer files, two- and three-drawer 
vertical filing units, roll tracing units, interlocking 
caps and bases. So you can build your system 
any way you want to. 

For more information, write The Mayline 
Company, P.O. Box 1342, Sheboygan, WI 
53082-1342, or call 414-457-5537. 


(suess who uses the Hamilton 
Plan File Unit System? 


The lifter, when flat, holds your drawings 
firmly in place. Raising front half 

of lifter lets you easily remove or replace 
plans or documents. 


MAYLINE/HAMILTON 


Engineering Furniture Systems 
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Leaders in any competition 
create increased awareness 
for themselves and for 

those associated with them. 


As the leading magazine 

in the computer graphics 
industry, CGW reaches 
more than 205,000 loyal, 
avid readers worldwide 
across a broad spectrum of 
applications, from Design 
Engineering to Graphic 
Arts, Visual Communica- 


Leading a field of tough competitors, a champion boardsailor tacks in a stiff offshore breeze. 


tions, Science & Medicine, 
Architectural Design, and 
Mapping. 


Each CGW reader spends 
more than $300,000 on 
products and services they 
know about. 


By getting consistent, 
impactive advertising 
exposure in CGW, you have 
accomplished one very 
important thing... 


eo 


For information on how to 
continue your successful 
advertising program with 
CGW, contact your regional 
advertising manager or Call 
Bob Holton, publisher, at 
508-392-2156. 


COMPUT! 
GRAPHI 


y 


More than 205,000 

loyal, avid readers of CGW 
— worldwide — across the 
broad spectrum of com- 
puter graphics are now 
aware of your product, too. 


WORLD 


A PennWell Publication 


One Technology Park Drive, P.O. Box 987, Westford, MA 01886 TEL: 508-392-2158 FAX: 508-692-0525 
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download of photos to a PC. Fotoman 
attaches directly to the serial port and 
can also be used when detached from 
the computer. Powered by built-in re- 
chargeable batteries, the device shoots 
and stores up to 32 pictures at a time. 
Images can be edited and displayed 
with the use of FotoTouch Gray, a soft- 
ware package for Microsoft Windows 
1.2. Price: $799 (including FotoTouch 
Gray). The product was expected to 
ship in late October or early Novem- 
ber. Logitech (Fremont, CA). 
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Single-Pass Scanner 

Umax has announced two color scan- 
ners. The UC12000, a 30-bit scanner, 
captures more than one billion colors. 
It scans in a single pass and uses a sin- 
gle light source, features designed to 
prevent the registration and distortion 
problems of multiple passes and multi- 
ple filters. The UC630 is a 24-bit scan- 
ner. On both products, horizontal reso- 
lution can be enhanced through inter- 
polation. Maximum resolutions are 
1200-by-1200 dpi for the UC12000 and 
600-by-600 dpi for the UC630. Price: 
$5995 (UC12000); $1995 (UC630). The 
UC630 is shipping. The UC12000 is 
scheduled for release this month. 
Umax Technologies (Santa Clara, CA). 
CIRCLE 183 ON INFORMATION CARD 
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New Typist at Work 

Caere Corporation has introduced a 
new version of its hand-held scanner 
and optical character recognition 
(OCR) software for the Mac. Typist 1.1 
is compatible with System 7. The pack- 
age contains new features based on us- 
ers suggestions, including copy and 
paste editing, a dither pattern switch 
with four different settings, and the 
ability to scan images in PCX, TIFF, 
and PICT output file formats. Price: 
$695 (includes instructional video- 
tape). The product is available imme- 
diately. Caere Corp. (Los Gatos, CA). 
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PC Scanning 

Abaton has announced a new version 
of its Scan 300/Color scanner. The 24- 
bit scanner operates with IBM-compat- 
ible PCs, scanning up to 16.8 million 
colors or 256 shades of gray. The prod- 
uct boasts selectable resolutions of 
72dpi to 300dpi, as well as 255 contrast 
and brightness settings. A removable 
lid lets users scan books and oversized 
documents. Other features include a 
legal-sized scanning area and an op- 


tional automatic document feeder. 
Price: $1995 (Scan 300 scanner, bun- 
dled with the company’s Color Lab file- 
editing software); $595 (automatic doc- 
ument feeder). The product is ship- 
ping. Abaton (Fremont, CA). 
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Digital Disk Recorder 
Digital F/X has introduced the DDR- 
100, a digital disk recorder (DDR). The 
company says that the DDR-100 can 
record for 100 seconds at a time, in 
contrast to the 25-second limit of other 
DDRs, presenting a cost-effective al- 
ternative to the digital videotape re- 
corder. A full 60-second commercial can 
be composited as one continuous piece of 
video. The user can control the recorder 
through the company’s Composium digi- 
tal production suite or Paint F/X DL 
graphics compositing system. Price: 
$60,000. The product is shipping. Digi- 
tal F/X (Mountain View, CA). 
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Active-Matrix LCD 


nView has announced two active- 
matrix LCD projection panels. Spec- 
traPlus projects from a computer on to 


VERSATEC CALCOMP KODAK CANON TIFF GRAPHTEC PRECISION IMAGE AGFA MATRIX 


TEKTRONIX IRJS MITSUBIS 


TARGA SEIKO HEWLETT-PACKARD SCITEX PICT MANAGEMENT 
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TRUEVISION AGFA MATRIX TEKTRONIX IRIS MITSUBISHI TARGA SH!NKO HEWLETT-PACKARD SCITEX 
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The Challenge: 
High Quality Color Output 


The Solution: 
Freedom of Press® Professional 


| ©1991 CorelDRAW! 


Discover the high quality color PostScript’ language 
potential of your non-PostScript device. Call us today 
for PC, Macintosh; and UNIX solutions. 


©1991 Aldus Corporation Don Baker 


Freedom of Press Professional 
Connecting Concept to Color 


800-873-4367 


Custom Applications, Inc. 
900 Technology Park Drive ¢ Billerica MA 01821 
(508) 667-8585 e FAX: (508) 667-8821 


©1991 Aldus Corporation 


Freedom of Press is a registered trademark of Custom Applications, Inc. PostScript is a registered trademark of Adobe Systems Incorporated. All other brand and product names are 
trademarks or registered trademarks of their respective holders. 
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SketchMate: The Intelligent 
Graphics Machine means 
incredible new creative 
power for you! 


The power 


to pot The power 


to cut! 


Plotting Power...Signmaking Power...Professional-qua The Cutting Eige*...SketchMate also allows you to create 
desktop plotting and signmaking for your home, office or your own signs, labels, and logos using a unique cutting pen that cuts 
school using your personal computer. Combined in one vinyl or flock material. Design T-shirts, caps, clothing, and crafts. 
intelligent Graphics Machine. Create in-store promos, displays, and attention-getters. Customize 

your car, truck, 


Now you can increase your cree rrerrereryr Tyre | ae ~ boat. and RV. 
Store, office, home, busi- eee eugene eed : SketchMate combines 


ness, educational or was the features of a plotter with 
personal creative expression by the capabilities of a signmaking 


expanding your PC capabilities to machine, giving you both! 


include letter size, multi-color pen plotting for business presentations, 
CAD drawings, and graphics design, as well as signmaking for in-store The Power of Flexibility...SketchMate supports IBM PC's 
and compatibles and operates with a wide range of commercially 


display, clothing design, and vehicle detailing, with the incredible new 

sketchMate! available CAD and graphics software. However, you don't have to 
buy software to get started since SketchMate includes “ArtMate,” a 

dedicated software program featuring 100 graphics patterns and 

sample designs. 


The Plotting Edge...With SketchMate you can use 32 multi- 
colored pens in your choice of 0.3mm and 0.6mm widths for thinner or 
thicker graphic output. In addition to regular paper media, SketchMate 
can use bond, multi-purpose bond, presentation paper, tracing paper, 
OHP sheets, and even matte film to accommodate most all of your 
plotting needs. Even poster making is supported with a choice of 
broad-tip pens, in most colors, to choose from. 


IT’S ONLY $695! 


SketchMate and Intelligent Graphics Machines are trademarks of Roland 
Digital Group. *Cutting capabilities offered as an option — Model #RPC-K1. 


SketchMate 


se Intelligent Graphics Machine ™ 


U.S.A.: ROLAND DGA CORPORATION/Phone: (714) 975-0560/Fax: (714) 975-0569. CANADA: ROLAND DG CANADA INC./Phone: (604) 270-6188/Fax: (604) 270-6552. AUSTRALIA: ROLAND DG AUSTRALIA PTY 
LTD/Phone: (03) 818 0633/Fax: (03) 818 0433. NEW ZEAL#™D: ROLAND CORPORATION (NZ) LTD./Phone: (09) 3098 715/Fax: (09) 3091 065. ENGLAND, IRELAND: ROLAND (UK) LTD./Phone: (0252) 816181 /Fax: (0252) 812692 oo. Rola nd 
SCANDINAVIA: ROLAND SCANDINAVIA A/S/Phone: (31) 95 36 22/Fax: (31) 9561 11. BENELUX, FRANCE, GERMANY, AUSTRIA, SWITZERLAND & PORTUGAL: ROLAND DGEUROPEN.V /Phone: 32/14-57 59 11/Fax: 32/14-57 

59 12. SPAIN: ROLAND ELECTRONICS de ESPANA, S.A./Phone: (93) 308 1000/Fax: (93) 307 4503. ITALY: ROLAND DG ITALIA, S.R.L./Phone: (0861) 710292/Fax: (0861) 710018. HUNGARY: INTERMUSICA LTD./Phone: (361) 186 SS DIGITAL GROUP 


8905/Fax: (361) 185 1117. JAPAN AND ALL OTHERS: ROLAND DG CORPORATION/Phone (053) 485-3177/Fax: (053) 485-2735. 


a large screen in true color. An en- 
hancement of the previously released 
ViewFrame Spectra, the panel pos- 
sesses new contrast control and high- 
fidelity signal processing features. Me- 
diaPro, a new product, projects from up 
to four computer and conventional vid- 
eo sources at once. Price: $6995 (Spec- 
traPlus); $1295 (upgrade to Spectra- 
Plus for Spectra owners); $4995 (up- 
grade to MediaPro for Spectra owners). 
SpectraPlus is shipping. nView Corpo- 
ration (Newport News, VA). 
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3D Trees 


Thomson Digital Image has introduced 
TDI-AMAP, a program for generating, 
rendering, and animating 3D trees and 
plants. For the sake of realism, the soft- 


VGA or SVGA monitor required. 
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The Image Manager runs on a 286 or greater with 1MB RAM; 


MlaTIC” IMAGE MANAGER 
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ware is based on botanical simulation. 
A random “seed” assures that no two 
plants are alike. Users can select the 
ages and varieties of vegetation, along 
with levels of detail. They can also de- 
velop their own species for inclusion in 
the Plant Nursery. Price: $6000. The 
product is shipping. Thomson Digital 
Image America Inc. (New York). 
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3D Libraries 

The Valis Group has announced two 
3D surface libraries for the Mac. VG 
Shaders and VG Looks add textures 
and special effects to rendered images. 


o You Need Sherlock Holmes to Find Images 


Let the PrisMatic Image Manager do your 
detective work. 


Find and manage images visually 
a view postage stamps and icons alphabetically 
a see detailed file information and add your own description 
a search on file name 
4 archive, copy, and delete 
a manage true color, 8-bit color, grayscale images and clip art 


Increase your disk space 
a compress true color images (variable rates) 


The core application, VG Shaders, is 
designed for use with MacRenderman 
or any Renderman-compatible soft- 
ware package for the Mac. Volume 1 of 
the package contains 17 surfaces, 
ranging from tweed fabric to translu- 
cent and transparent plastic. VG 
Looks, which further modifies surface 
appearances, must be used with both 
Pixar ShowPlace and a Renderman ap- 
plication. Price: $495 each. The prod- 
ucts are shipping. Valis Group (Rich- 
mond, CA). 
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Postscript 2 Printer 

Tektronix has announced a thermal 
wax color printer that implements Post- 
script Level 2. The 300dpi PhaserII PXi 
uses an AMD 29000 24MHz RISC con- 
troller for fast image processing. Tek- 
Color PC color management capability 
is incorporated into its Mac and Micro- 
soft Windows drivers, offering the abil- 
ity to adjust color output from screen 
to printer. Screen color simulation, 
press color (CMYK), and other options 
can be chosen directly from the print 
dialog box. Price: $7995. Tektronix 
(Wilsonville, OR). 
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On Your Disk? 


View and modify true color and VGA images 

a display true color images on VGA 

a crop and adjust RGB, brightness and contrast 
a create and modify palettes 


a compress other files at lossless rate 


Actual capture of a PrisMatic screen. 


Convert images into other graphic formats 


Print on color PostScript printer 


Eyring Corp. 4 1-800-933-9746 


The PrisMatic Logo is a trademark of 
Eyring Corp. 41455 West 820 North 4 Provo, Utah 84601 


PostScript is a registered trademark of Adobe Systems, Inc. 
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Printing Strategies 

Strategic Image Systems has an- 
nounced two desktop printing prod- 
ucts. SISPrint 1.0, a software applica- 
tion, permits multiple image file for- 
mats such as Targa and TIFF to be 
combined and printed on the same 
page. Individual images can be print- 
ed, too. SISPrint/PS, a hardware/ 
software package, lets non-Postscript 
printers print true 24-bit Postscript 
and integrate these pictures with other 
formats on a single page. A 68020- 
based coprocessor board allows output 
within minutes. Price: $695 (SISPrint 
1.0); $2995 (SISPrint/PS). SISPrint 1.0 
is shipping. Strategic Image Systems 
(Hollywood, FL). 
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Desktop Fusion 

Du Pont Pixel Systems has announced 
the single-board PX10 and multiple- 
board PX20 Desktop Fusion systems. 
Each system integrates graphics, im- 
aging, and numerical processing, en- 
abling creation of such applications as 
scene simulation and 3D modeling. 
The PX20 uses a private PXbus that 
provides parallel processing and re- 


Why allow your 
cabling to limit your 
video horizons? With 
Artel’s RGB100 fiber 
optic modems you can 
send hi-res computer 
graphic signals from a dis- 
play generator to workstations 
up to 2,000 feet away. 

The low-cost RGB100 system 
delivers a clean monochrome or color 
video signal to remote workstations, with 
all the advantages of fiber optics: signal 
integrity, routing flexibility, and protec- 
tion against ground faults, noise, security 
infractions, lightning damage, etc. 


The self-powered modems are compatible 
with most popular computer graphics systems, 
including Sun, IBM, Macintosh, Silicon Graphics, 
Symbolics, and Concurrent. The system can even 
handle two full duplex data channels with rates up 
to 19.2 kbps, transmitting RS-232C or TTL data 


simultaneously with RS-170/343 video. 


The RGB100 computer graphics modem from 
Artel: call 1-800-225-0228 for more information. 


ig j= 


TMNT 


22 Kane Industrial Drive, Hudson, MA 01749 
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duces the load on the host bus. Both 
systems run on Sun Sparcstations, the 
IBM RS/6000, and other desktop com- 
puters. Both come with software tools. 
Price: $3000 (PX10); $10,000 (PX20). 
The products are expected to ship in 
October. Du Pont Pixel Systems (New- 
ark, DE). 
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Site Design Software 

AEC Group has announced the produc- 
tion release of SiteWorks, a site design 
application that works with Inter- 
graph’s MicroStation PC version 4.0 
computer-aided drafting software. 
Data input for SiteWorks comes from 
field surveys or manually or photo- 
grammetrically digitized data. Compu- 
tations are based on digital terrain 
models. By triangulating data into a 
terrain model, the user can generate a 
variety of displays, including slope vec- 
tors and smoothed, labeled contours. 
Price: $2500. The product is shipping. 


Remote 
_ your RGB 
monitor 
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AEC Group Inc. (Huntsville, AL). 
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DesignCad Upgrade 
DesignCad Inc. has announced an up- 
grade to its DesignCad 2D and 3D CAD 
software, which supports the Macintosh 
operating system and Apple/Unix. The 
company says that Version 3.0 is four 
times faster than the previous release. 
The program is 32-bit clean with 32-bit 
addressing. It also includes expanded 
“Undo” functions, along with transpar- 
ent object rendering, Phong and Gour- 
aud shading, and many other new op- 
tions. Price: $699 (Version 3.0); $50 (up- 
grade for current users). The product is 
shipping. DesignCad Inc. (Pryor, OK). 
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RenderStar for Hercules 

Hercules and Modern Medium have 
announced a new version of Modern 
Medium’s RenderStar 2 software. Ren- 
derStar 2/1860 is designed for Hercu- 
les’ Superstation 3D, a PC board. The 
new package offers the same interface 
as an older DOS version and the same 
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features, such as the ability to form 
photo-realistic images out of 3D mod- 
els from CAD systems. In the 24860 
version, though, all rendering takes 
place on the board’s Intel i860 proces- 
sor. Price: $4495 to $5895. The product 
is shipping. Hercules Computer Tech- 
nology Inc. (Berkeley, CA). 
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CDRS 3.0 


Evans & Sutherland has announced a 
new version of its Conceptual Design 
and Rendering System (CDRS), a CAD 
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system used by auto manufacturers 
and others to create and visualize 
product models. Version 3.0 comes 
with new tools for natural view model- 
ing and interactive measuring. Anoth- 
er new feature lets designers render 
ARS images at a wide range of resolu- 
tions. The product is available free of 
charge to current customers with 
maintenance contracts. Shipment was 
scheduled for the third quarter. Evans 
& Sutherland (Salt Lake City). 
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Raster to Video 

P.E. Photron has introduced a frame 
buffer adapter for IBM RISC Sys- 
tem/6000 computers. The VideoGene- 
sis/24 is a 24-bit, true-color Micro 
Channel board designed for applica- 
tions requiring display or video record- 
ing of raster images. The adapter is 
available in entry-level and broadcast- 
level configurations. Each configura- 
tion provides standard video output 
formats. The broadcast-level model 
adds genlock, as well as broadcast- 
quality composite and Y/C (S-Video 
outputs). Price: $2495 (entry-level 
model); $3595 (broadcast-level model). 


Shipment was expected in the third 
quarter. P.E. Photron (San Jose, CA). 
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Template 3D Toolkit — 
Template Graphics Software (TGS) 
has announced a toolkit for developing 
three-dimensional charting and graph- 
ing applications. According to the com- 
pany, the new FIGraph toolkit is an 
enhanced implementation of ISML’s 
Exponent Graphics. However, unlike 
Exponent Graphics, which is based on 
the GKS 2D library, FIGraph uses Fi- 
garo+, an implementation of the 
PHIGS graphics architecture. Aside 
from providing 3D capabilities, Fi- 
garo+ lets the software take advan- 
tage of graphics accelerators on hard- 
ware. Template Graphics Software Inc. 
(San Diego). 
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Drum Scanner Interface 

Diadem has announced a link between 
high-end drum scanners and the Mac. 
The Scan-Link interface uses the Dia- 
dem format to store drum scanner im- 
ages in the user’s choice of media, such 


as Winchester disk drives or erasable 
optical disks. The images are then 
transferred in TIFF from the media to 
the Mac, where Photoshop or other 
TIFF-compatible software can be used 
for editing. Finally, they are either in- 
tegrated with text and other graphics 
in a Postscript document or sent back 
to Scan-Link for output as a CMYK 
file. Diadem Inc. (Moonachie, NJ). 
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Portable Dore 5.0 


Kubota Pacific Computer Inc. has an- 
nounced a new version of its Portable 
Doré 3D graphics applications develop- 
ment environment. An extendable, ob- 
ject-oriented framework, Portable Doré 
encompasses a subroutine library and 
internal interfaces for primitives, ren- 
derers, and devices. Version 5.0 of the 
program adds new interfaces that let de- 
velopers create their own primitives, in- 
corporate rendering modules from out- 
side vendors, and accommodate more 
devices. Also included with the product 
are texture mapping capabilities, local 
anti-aliasing attributes, and back- 
ground rasters. Price: $5000 (commer- 
cial users); $1000 (universities). Version 
5.0 is currently shipping. Kubota Pacific 
Computer Inc. (Santa Clara, CA). 
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Imagine youre in a spacious arena; 
and as far as the eye can see, is every conceivable visual 
communications product and service you can dream of ... 


Imagine No More! 
Attend 


Presentation 
Products 91 


The Conference and Exhibition for 


Creating, Producing and Delivering ations 


November 99- 24. ‘1991 
Jacob K. Javits Convention Center 
New York City 


Presentation Products is part of VISCOMM '91, the Visual Communications Expo, running 
concurrently with Grafix, the national conference and exhibition for graphic design, 
Computer Publishing, Photo and Prolab. 


Sponsored by Presentation Products Magazine, Managed by CMC. 


For more information and a free brochure on attending or exhibiting, call 1-800-243-3238 
(in CT call 203-852-0500) or Fax 203-838-3710. 


© CMC 1991 
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ScreenStar is designed 


to image right off 
your computer scfeen 
onto 


+ + + + + H H H FH 


Just push the button! 


Think of all the work you 


have done with your computer. 


ScreenStar has the power to 
capture your work on film 


whenever you need it. Create 


slides or instant prints for 
Project proposals 

CAD drawings 

Status reports 
Engineering documents 
Business plans 
Spreadsheets 

Ad layouts 

Charts and graphs 

And more, right off your 


computer screen in seconds, 


without juggling software 
packages. 


FINALLY, WITH 
SCREENSTAR 
WHAT YOU SEE 

IS REALLY 

WHAT YOu GET! 

For more information call 
Presentation Technologies 


today 1-800-782-2543. 
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RESOURCES 


Autocad Reference 


Autocad: The Complete Reference, Sec- 
ond Edition covers the capabilities of 
Autocad Releases 10 and 11, including 
editing, plotting, and modeling exten- 
sions. The book also provides an alpha- 
betical listing of all Autocad com- 
mands and Autolisp functions. Os- 
borne McGraw-Hill (Berkeley, CA), 
896 pages, $34.95. 
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Product Handbook 


Data Translation (Marlboro, MA) is of- 
fering free of charge its 1991 New 
Product Handbook and The 1991 
Source Handbook. The product hand- 
book describes the company’s complete 
line of data acquisition, image process- 
ing, chromatography, and line scan 
products. The source book provides in- 
formation on services available from 
developers worldwide that are compati- 
ble with Data Translation’s data acqui- 
sition and image processing products. 
Both books contain product tables that 
compare features of their products. 
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Mac Clip Art 


Canned Art: Clip Art for the Macintosh 
provides more than 15,000 samples of 
commercially available clip art. In addi- 
tion, the book also contains information 
on prices, graphics formats, file sizes, 
and availability in IBM format. The 
book includes coupons worth more than 
$1000 from companies mentioned in- 
side. Peachpit Press Inc. (Berkeley, CA), 
802 pages, $29.95; $10.00 for disk that 
features 61 “all-star” clip art samples. 
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Technology 2001 


Technology 2001: The Future of Com- 
puting and Communications discusses 
insights from leading researchers in 
the information technology industry. 
The book also takes a look at software 
technologies that will change, the use 
of supercomputers, a description of to- 
morrow’s computational laboratory, 
setting up networks, future use of doc- 
ument processing, future uses of CD- 
ROM, HDTV, and much more. Com- 
puter and Business Equipment Manu- 
facturers Association (Washington, 
DC), 392 pages, $29.95. 
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PC Catalog 


CyberResearch Inc. (Branford, CT) an 
nounces that its PC Systems Handbook 
for Scientists and Engineers is now 
available free of charge. This book lists 
rack mount PCs and peripherals, sig- 
nal analysis software, data acquisition 
hardware, signal conditioners, remote 
DAS products, D/A & digital I/O, in- 
strumentation, motion control sys- 
tems, and much more. 132 pages. 
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CAD Management Guide 


The Smart Manager’s Guide to Effec- 
tive CAD Management provides useful 
information which will help engineer- 
ing managers get the most out of CAD 
systems. This guide includes cost-sav- 
ing tips, guidelines of CAD manage- 
ment, measuring and controlling pro- 
ductivity, improving communications, 
and much more. Also contains more 
than 100 tables, drawings, diagrams, 
photographs, as well as a glossary. 
CAD/CAM Publishing (San Diego), 
500 pages, $175. 
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Numerical Control Systems 


The 1991 Numerical Control Software 
Buyers Guide provides product descrip- 
tions of the industry’s leading numeri- 
cal control software products, pricing, 
hardware configuration, design fea- 
tures, and more. The guide also con- 
tains table and chart comparisons 
along with vendor statements, and in- 
dustry experts provide their perspec- 
tive on CAD/CAM issues. CIM Mar- 
keting Group (Edina, MN), $595. 
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Mechanical CAD Review 


CIlMdata Inc. (Ann Arbor, MI) an- 
nounces the availability of its M-CAD 
Buyer’s Guide, which reviews the lead- 
ing CAD/CAM systems based on solid 
modeling. The guide also provides soft- 
ware module prices, matrix listing of 
system features, ratings and com- 
ments, trends, and more. $495. 
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Computer Catalogs 


Todd Publications (West Nyack, NY) 
announces the availability of its 1992 
Directory of Computer Catalogs: A 
Shop-by-Mail Sourcebook. The guide 
contains 400 mail-order catalogs 
which provide the address and tele- 
phone and fax numbers of companies 
that deal in computer hardware, soft- 
ware, supplies, and accessories. Con- 
tact names and a description of the cat- 
alog are provided. 200 pages, $35. 
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18-21 Paris Cite 91 spon- 
sored by Adac/Paris Cite; 
held in Paris. Contact: Ms. 
Evelyne Crombez, 27 Quai 
de la Tournelle, 75005 Par- 


is, France; telephone: 
33/1/43/26/29/99; fax: 
33/1/43/29/38/01. 


21-25 Visualization ’91 
sponsored by IEEE Comput- 
er Society Technical Com- 
mittee on Computer Graph- 
ics; held in San Diego. Con- 
tact: Ms. Carol Hunter, 
IEEE Visualization 791, 
Lawrence Livermore Na- 
tional Lab, POB 808, MS L- 
301, Livermore, CA 94551; 
415/423-9368. 


241-25 Comdex/Fall ’91 
sponsored by The Interface 
Group; held in Las Vegas. 
Contact: The Interface 
Group, Conference and Ex- 
position Producers, 300 
First Avenue, Needham, 
MA 02194-2722; 617/449- 
6600. 


Retouching, Photocomposition 
& Special Effects Software 


For color brochure, contact: 
Ron Scott Ince 1000 Jackson Blvd 
Houston TX 7/006e7 13.529.5868 


Te 


25-Feb. 4 “Computers in 
Art and Design: The 1991 
SIGGRAPH Traveling Ex- 
hibition” sponsored by The 
Computer Museum; held in 
Boston. Contact: Ms. Gail 
Jennes, The Computer Mu- 
seum, 300 Congress Street, 
Boston, MA 02210; 617/426- 
2800. 


26-341 Lasers in Graphics/ 
Electronic Design in Print 
conference sponsored by 
DTI; held in Ft. Lauderdale, 
FL. Contact: Mr. Tim Bol- 
ton, DTI, 1855 E. Vista 
Way, Suite 1, Vista, CA 
92084; 619/758-9460. 


28-31 AEC Systems Fall 
sponsored by Engineering 
News-Record; held in Nash- 
ville, TN. Contact: Ms. 
Sharon Price, AEC Systems 
Fall, POB 310318, New- 
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ington, CT 06131-0318; 
203/666-6097. 


29-Nov. 1 GIS/LIS 91 
sponsored by AM/FM Inter- 
national; held in Atlanta. 
Contact: GIS/LIS 791, 5410 
Grosvenor Lane, Suite 100, 
Bethesda, MD 20814-2122: 
301/493-0200. 


NOVEMBER 


5-6 Mac Show sponsored 
by Desktop Publisher; held 
in King of Prussia, PA. Con- 
tact: Mr. Jim Pennypacker, 
1951 Audubon Drive, 
Dresher, PA 19025; 
215/643-5940. 


5-7 Computer Graphics 91 
sponsored by Blenheim On- 
line; held in London. Con- 
tact: Ms. Gayle Bryant, or 


revolutiona 
of existing 
sors by providing: 
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Fractal pnage 
Compression 


P.OEM™ fractal image compression is a 
technology that can turn millions 
Cs into powerful image proces- 


e Ultra-high compression 
¢ Software decompression 


¢ Resolution independence 


Developer’s Kits and custom R&D available. 
Join the future of image compression! Contact 
Iterated Systems today at (404) 840-0310. 


Iterated Systems, Inc. 
5550-A Peachtree Parkway 
Suite 650 
Norcross, GA 30092 

x (404) 840-0310 
404) 840-0029 


Ms. Arielle Maniguet, NGA, 
Blenheim House, 4 Devon- 
hurst Place, Heathfield Ter- 
race, London W4 4JD En- 
gland; tel: 081-742-2828. 


6 “New Media in the ’90s: 
A Multimedia Workshop” 
sponsored by American In- 
formation Exchange; held in 
Washington, DC. Contact: 
Ms. Karen Jagoda, Ameri- 
can Information Exchange, 
1650 29th Street, N.W., 
Washington, DC, 20007; 
202/342-9300. 


11-43 Second Annual Ma- 
croMind Developers Confer- 
ence sponsored by Macro- 
Mind Inc.; held in San Fran- 
cisco. Contact: Ms. Laura 
Douglas, MacroMind Inc., 
410 Townsend, Suite 408, 
San Francisco, CA 94107; 
415/442-0200. 


14-15 Image Compres- 
sion Conference sponsored 
by BIS Strategic Decisions; 
held in San Jose, CA. Con- 
tact: BIS Strategic Deci- 
sions, POB 68, Newtonville, 
MA 02160; 617/893-9130. 
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IMAGE 
COMPRESSION 


PARALLEL JPEG 
UNPARALLELED PERFORMANCE 


OPTIPAC - Flexible Compression Solution 


¢ Color, Gray Scale and Binary Images 
¢ Lossless and 10 Controlled Quality (CQ) Modes 
¢ Varying CQ Compression Ratios in Excess of 100:1 
¢ Lossless Ratios Up to 3:1 or More 
* Extendible I/O Capability for Any I/O Device 
* Fully Programmable Compression Engine 
¢ A Single Software Interface 
Configurations: + Up to Five (5) DSPs 
« Software Only Version 


Standards: ° JPEG (Proposed Standard) 
* CCITT Group IIT & IV 


Speeds: Compress 512 x 400 Full Color 
Images in Less Than One (1) Second 


¢ Increased Communication Rates 
* Increased Disk Storage Capacity 


OPTIVISION, INC. 
(800) 562-8934 (916) 756-1309 FAX 


Advantages: 
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DRIVERS! 


Don’t throw away your expensive graphics 
cards and monitors. Buy drivers to support 
the latest version of AutoCAD, Windows, 
Microstation, and more. 


Supported cards include: 


Control Systems Artist 1, 14+, 2 
¢ Verticom M16, M256, M16E, M256E 
¢ Verticom H16, H16B, H256 

¢ Verticom MX16, MX256 

¢ Verticom HX16, HX256 

¢ NEC MVA 1024/16 and /256 

Orchid Turbo PGA 


CALL FOR MORE INFORMATION 
Software Integrators 
415 - 726 - 8662 


CIRCLE 102 ON INFORMATION CARD 


REMOVE HARDWARE 
O—-r LOCKS x—0 


Protect your investment! 


Don't wait for your lock to get lost, 
stolen or fail and render your pro- 
gram useless. 


Our SAFEKEY’S are guaranteed to 
unlock the following: 


TOPAS RIO CADKEY 
LUMENA PCAD 
& MORE 


Limited Time Offer $525 plus S&H 
(609) 390-2799 
24 HR. FAX HOTLINE 
(609) 390-3750 


IMAGINE THAT 


TM-Trademarks property of respective owners. 
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INSCRIBER 
LOGO EDITOR D.G.S. 
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SHOWCASE 


Featuring 
products, 
employment opportunities 
services, systems 
& software. 


CALCOMP 
PLOTTERS 


@ PACESETTER 


2024 $3335.00 


@ COLORMASTER PLUS 
POST SCRIPT 6603PS 


@ DRAWINGMASTER PLUS 
02224 $ CALL 


@ PLOTTER 
SUPPLIES $ CALL 
AUTHORIZED CALCOMP 
DEALER 


800-456-7367 
VECTOR GRAPHICS SUPPLY INC. 


113-473-3711 
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ONE WINDOW ON THE WoRLD 
ve sLOUR PC 


@ Look to VGAsERDAS™ for low-cost raster 
GIS MOdeling (GISMO") and advanced Image 
Processing. §@ Get real world solutions on your 
VGA screen without additional hardware. i Use 
AutoCAD® and ARC/INFO*® files. i Educational 
Lab Kits available. § Look to ERDAS for Total 
Quality GIS"™— at a price you can afford. 
TE, Fax: 404/248-9400 


© 1991 ERDAS, Inc. All rights reserved. All product names are 


trademarks of their. res 


CIRCLE 106 ON 


com 


INFORMATION CARD 


$5761.00 


THE TURN KEY III 
(500 lines RGB) 
The NEW camera made to be 
used with the Targa+16® and 
other leading capture boards. 
Note: 
We take trade-ins on the 
older TK870U 
TK1070U w Autofocus/Macro 
Lens, Power Supply and System 


Interface Cord. $1780 


Closed Cireuit Products 
(800) 999-3130 / OEM Pricing 
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VANCOUVER 
FILM 
SCHOOL 


presents: 


3D COMPUTER 
GRAPHICS 
ANIMATION 


This 9 month program is the most 

comprehensive of its kind in North 

America and is a full immersion into 

computer graphics animation. The 

Classes are integrated with a high- 

end commercial production company 

and graduates achieve a widely 

adaptable range of computer skills. 

Highlights include: 

* Low student-equipment ratio 

* 2,000 + hours of training 

* Wide range of industry software 

* Theoretical/practical experience 

* Highly skilled instructors 

* State-of-the-art workstations 

* A completed portfolio with 
commercial production value of 
$180,000 

We also offer an intensive foun- 

dation program in 16mm film 

production. For information 

Call or write: 

Vancouver Film School . 

400 -1168 Hamilton St. 

Vancouver, B.C. 

Canada V6B 2S2 


604 685-5808 


Fax: 685-5830 
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The Next Revolution 


To unleash some real moving and shaking, 
PC computing must embrace image processing 


By Karl M. Guttag 


hen they were first intro- 
duced, PCs represented a 
breakthrough in individ- 


ual computing power and found 
widespread use primarily because 
of three office applications: word 
processing, spreadsheets, and data- 
base management. But today, the 
bulk of personal computer manu- 
facturers are merely keeping up 
with evolutionary improvements 
in processing power. 

Digital image processing, how- 
ever, holds the promise of a much- 
needed Renaissance in personal 
computer development and could 
open up a new generation of appli- 
cations. Image processing has the 
potential in the 1990s to grow from 
a niche technology to being a part 
of most people’s everyday lives. 
The office transformation should 
be felt most dramatically in the ar- 
eas of video teleconferencing and 
document image processing. 


Big Growth Areas 

Video teleconferencing, the abil- 
ity to provide real-time, two-way 
video and audio on one’s desktop, 
will offer us most of the advan- 
tages of face-to-face communica- 
tion without having to leave our 
offices. However, sending video 
and high-resolution still images 
cost-effectively over long distances 
(primarily telephone lines) will re- 
quire extensive image compression 
and decompression in real time—a 


Karl M. Guttag is T.l. Fellow, a senior technical 
ladder position at Houston-based Texas I|n- 
struments Inc. 
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challenge that will require image 
processing power. And, for a rea- 
sonable quality of image transmis- 
sion, about 3 billion RISC-type in- 
structions per second will be need- 
ed. Because the most advanced 
general-purpose microprocessors 
are just now approaching 100 mil- 
lion instructions per second, spe- 
cial-purpose image processors will 
be necessary to make video tele- 
conferencing a business reality in 
the coming years. 

Document image processing will 
likely have an even bigger impact 
on business than video teleconfer- 
encing. Computers to date have 
done a much better job of creating 
documents than of helping to man- 
age the ever increasing flow of in- 
formation. Today, we face the nee- 
dle-in-the-haystack problem of ex- 
tracting information from the huge 
amount that is generated. In spite 
of advances in electronic media, 
most of the information flowing in 
offices comes and goes in the form 
of paper (during the rapid growth 
of the PC from 1980 through 1989, 
US government statistics show 
that paper tonnage went up by 
roughly 41 percent). 

Image processors, however, have 
the potential to turn our systems 
into “reading assistants” and two- 
way translators between paper 
and electronic media. They will be 
able to “pre-read” documents, pick 
out parts that a specific user might 
be interested in (based on a person- 
al profile), compress the text and 
images onto a disk, update a key 
word index of the article saved, 
and later reproduce a high-fidelity 
copy of the article for those who 


want to read it on paper. Thus, 
much of the paper stored in the of- 
fice could be safely eliminated, and 
the identification and recovery of 
useful information could be more 
successfully automated. 

Image processing applications, 
unlike most general-purpose appli- 
cations, can be easily adapted to 
parallel processing hardware. New 
architectures are being developed 
that are highly parallel in order to 
achieve image processing perfor- 
mance that is roughly 100 times 
faster than today’s fastest RISC 
microprocessors. 


Revolution, Not Evolution 

With promising applications 
driving the need for tremendously 
high processing power, digital im- 
age processing stands to be the sin- 
gle largest driver of computer tech- 
nology during the next decade. The 
resulting end equipment business 
should represent significantly 
more than $100 billion per year by 
the end of the decade. 

The need for much more ad- 
vanced technology has already 
started to manifest itself in the in- 
creasing number of users who re- 
fuse merely to upgrade their cur- 
rent PCs. And, when today’s users 
do purchase PCs, they tend to treat 
them as a commodity and base 
their buying on price. The question 
now is how strongly personal com- 
puter users will push manufactur- 
ers, who have been largely copying 
each other, to take them to the 
next level of innovation and to of- 
fer them something more than 
marketing concepts or lower prices 
on the same old stuff. CGW 
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Standard tabloid 


Perfect printing. New ColorMaster Plus get anywhere else: CalComp product 
Your work deserves it and Color- quality and long term commitment to 
Master® Plus was specifically designed service, support and supplies. Our 
to deliver it. 1-year on-site warranty is just one 
Color Master Plus has the right resolu- example. 
Your incredibly intelligent next step? 


tion: 300 dpi 

You get PostScript power: it’s 100% Call 1-800-932-1212 for more informa- 
Adobe compatible. tion. In Canada, 416-635-9010. 

For accurate color, it’s PANTONE® 
aE We drawon 


Size selection? Letter or tabloid with 
full bleed—giving you the largest live 
image of any desktop printer. : 

Plenty of ports, too. SCSI, Appletalk, — on one ColorMaster Plus printer. bp ————— gal 
RS-232 and Centronics parallel so you And all ColorMaster Plus models Cal Comp 
can mix and match different computers come with something you simply can't A Lockheed Company 


CalComp, P.O. Box 3250, Anaheim, Ca 92803. ©1991 CalComp Inc. ColorMaster Plus and We draw on your imagination are 
Phoenix Page Color is a trademark trademarks of CalComp. All other product names, logos, trademarks or registered trademarks are property of their respective manufacturers. 
All images created with Aldus FreeHand and Persuasion software. 


of Phoenix Technologies, Ltd. 
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EE Ir FOR YOURSELF... i 
There's no contest You get more with Ing ression 
= than aay other PC graphics ard ~More 


More color More performance 


SEE ALL OF YOUR DESIGa._. 

Impresston's ul ta high 1152 x 882 resolution thaee 
tines more pixels than suadhrd YGAs and more 
ptrels than 1024 x 768 ards That means you y 
two pages side-by-side at 72 dpi, see more detail. and be 
assured of pmpoimt xcuray pgs 1s 


cents on the pages 


SEE ALL OF YOU COLORS... 

Impression’s 24-bit true color output enables accu 
ntely display and manipulate image with p' uc 
qality Now prepress work on the PC aan be a ity - 


at2 fraction of traditional costs. 


my 


Photograph courtesy of Comsiock Desktop Photography. © Comstock, Inc. 1991. (800) 225-2727 
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Area bordering dashed line represents the 30% difference in viewing area between Impression and 1024 x 768 graphics controllers. 


IMPRESSION: The World’s Best True-Color Graphics 
Controller for Windows: 3.0 DTP 


SEE MORE THAN THE OTHERS... 

Now, Impression brings the advantages 
of the two page display to Windows 3.0 users 
on the PC. 


SEE ALL OF YOUR DESIGN... 

As the photo above clearly shows, 
Impression’s ultra-high 1152 x 882 resolution 
gives you 30% more viewing area than a 
1024 x 768 graphics controller. This extra 
screen area translates directly into 30% 
Clearer images and text, 30% less panning and 
scrolling, and ensures that you can see two 
full pages, without the sides or bottom 
chopped off. 


Matrox is registered trademark of Matrox Electronic Systems, Ltd. 


Windows is a registered trademark of Microsoft Corporation. 
CGW/8/91 


SEE ALL OF YOUR COLORS IN 
WINDOWS 3.0... 
Impression’s 24-bit true color output enables 
you to accurately display and retouch images 
with photorealistic quality. Now prepress 
work on the PC is a reality - at a fraction of 
traditional costs. 


Impression is fully compatible with Windows 
3.0. You can take advantage of literally 
hundreds of powerful applications for the 
desktop, ranging from true-color page layout 
and paint/illustration to photo-retouching and 
color separation. 


PRODUCTIVITY - PERFORMANCE - - - VISIBLE SOLUTIONS 
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SEE YOUR PRODUCTIVITY IMPROVE... 

impression’s powerful graphics pro- 
cessor, coupled with built-in Windows 
acceleration ASICs, speeds up graphics opera- 
tions four-fold over conventional graphics 
display controllers - even those with graphics 
processors! Now you can scroll and pan with 
lightning speed and spend your time creating, 
not waiting. 

SEE IT ALL FOR YOURSELF... 

Get the BIG picture with Impression and 
see what lower resolution controllers can’t 
show you. 


Call (800) 361-4903. In Canada call (514) 685-2630. 


< > See us at Seybold 91 Booth 2831 


Matrox Electronic Systems, Ltd. 
1055 St. Regis Blvd., Dorval, Quebec, Canada, H9P 274 


